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Thousands of weldments of many shapes, sizes and weighs 
are produced by Mahon every year. Those illustrated here 
are typical of parts and assemblies produced for man: 
facturers of processing machinery, machine tools, and other 
types of heavy mechanical equipment. If you require por 
or assemblies, including large heavy pieces where time ond 
pattern costs are a consideration, you can turn the job over 
to Mahon with complete confidence, because Mahon’s service 
to users of welded structural or heavy plate fabrications i 
complete from design to finished machining and assembling. 
If you are a buyer of weldments, or welded steel in any form, 
you, too, will find in the Mahon organization a unique sour 
. » » @ source where design skill and advanced fabricating 
techniques are supplemented by craftsmanship which assu'és 
you a smoother, finer appearing job embodying eve 
advantage of Steel-Weld Fabrication. See Sweet's Produ 
Design File for information, or write for Booklet showi" 
Mahon facilities and capabilities to serve you well. 
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A splicing chamber in downtown Manhattan, New York 
City. At high tides these cables are submerged in heavily 
polluted, corrosive river water. The cable racks and sup- 


ports, and the ladder are Monel. This ladder was installed 
16 years ago and is as good as new. The supports were 
installed 13 years ago and are standing up just as well, 


16 years in a manhole 


eee yet Monel shows 
no sign of corrosion 


You’re looking into a splicing cham- 
ber, looking down from a New York 
City Street. 


The air down there is damp, cor- 
rosive. And at high tides polluted 
harbor water creeps up underground 
ducts, covers the cables that connect 
the city’s nearly 4 million phones, 
its telegraph lines, its vital police 
and fire alarm systems. 


It covers the cable supports, the 
cable support racks, even much of 
the ladder you see. 


All these fixtures were once made 
of steel. But they deteriorated so 
rapidly under these severely corro- 
sive conditions, that they had to be 
replaced in two or three years. 


So Monel came into the picture. 


In this manhole it has been down 
there 16 years. In others much longer 
—the oldest Monel ladder was in- 
stalled in 1918. And in all that time 
this customer has never had to re- 
place any Monel equipment because 
of failure due to corrosion. 


That’s something to think about! 


And when you do, think of Monel 
for equipment used in your industry 
— equipment for service where con- 
ditions are severe, and corrosion re- 
sistance, strength, and toughness are 
musts. 


Send for a copy of Standard Alloys 
for Special Problems. This excep- 


tionally handy booklet gives you 
examples of the many practical ap- 
plications for Monel and other Inco 
Nickel Alloys. It shows you which 
alloy to use for different destructive 


conditions. And it’s yours for the 
asking. Write Inco for it today. 


The INTERNATIONAL NICKEL COMPANY, lnc. 


67 Wall Street New York 5, N.Y. 
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Inconel “X”® ¢ Inconel “W”® ¢ Incoloy® 
Nimonic® Alloys * Nickel 

Low Carbon Nickel * Duranickel® 
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MATERIALS & METHODS 







































aterials Outloo 


PRICES OF COPPER, BRASS AND MAGNESIUM mill products have been increased. 
Magnesium mill products are up two to four cents per pound. Base 
price for copper is 43 (up seven cents per pound) and, with the 
continuing shortage of the metal and high foreign prices, there 

is a good chance that it will rise still more before too long. 





METAL FIBER PARTS made by felting, pressing and sintering metal fibers 
have been produced in thicknesses ranging from 0.010 to 1 in., 
in porosities as high as 98%, and with strengths as high as 35,000 
psi. These radically new materials, now under development, are 
tougher and have higher strength-porosity ratios than powder 
metal parts. They may prove particularly useful in toughening 
brittle cermets.* 


THE LARGEST RIGID PLASTICS STRUCTURE ever built was experimentally 
assembled a few weeks ago. The truncated clear-span sphere is 
55 ft in dia, stands about 40 ft high, and consists essentially of 
polyester-glass equilateral triangles bolted together and made 
weathertight with rubber gasketing. The "Geodesic" structure, 

alled designed by Buckminster Fuller as the dome for an Arctic radar 

nell warning station, weighs only six tons. 

A NEW FAMILY OF ELECTRICAL INSULATING MATERIALS based on acrylic resins 
is emerging from DuPont's laboratories. A wire enamel has already 
undergone extensive field trials. A 3=-mil resin-coated glass fab- 
ric and laminates of various thicknesses are also available. These 
materials have good chemical resistance and are claimed to with- 
Stand temperatures above 266 F (Class B minimum) for extended 
periods and intermittent temperatures up to 300 F. .. . AN IMPROVED 
SILICONE VARNISH for Class H electrical insulation has been de- 
veloped. It is much tougher at elevated temperatures than its 

ou Silicone predecessors. It is also said to cure as rapidly at 

ip. 500 F as others do at 480 F and can therefore be used on Class B 

0 equipment, making possible continuous operation at hottest spot 

ch temperatures at least 50 F above normal limits for Class B materials. 


he NODULAR OR DUCTILE IRON CAN BE READILY FLAME-HARDENED, a recent study 
shows. Techniques are similar to those used for steels of medium 
hardenability. Hardness of 50-55 Re can be obtained by self 
quenching of predominantly ferritic irons, 53-58 Ry by water 
quenching of pearlitic irons, and 56-62 Ro by water quenching of 
pearlitic irons.* 


A HIGHLY CORROSION-RESISTANT ZIRCONIUM ALLOY has been developed by 
Westinghouse. Its corrosion rate in the extremely corrosive hot 
pressurized water system of a nuclear reactor is only a few 
ter-thousandths of an inch per year. It consists of zirconium 
made by the Kr31l process and refined by the iodide vapor deposi- 


* Watch forthcoming issues of M&M for more details. 
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tion process, plus low-neutron-absorption additions of 1.5 tin, 
0.12 iron, 0.10 chromium and 0.05% nickel. . . . UNUSUALLY DENSE 
CONCRETE based on a ferrophosphorus aggregate makes possible 

thinner walls for nuclear "hot cells". The new material weighs 
about 500 1b per cu ft—about twice as much as ordinary concrete. 

- « GRAPHITE UNDERGOES MARKED CHANGES when irradiated under cer- 
tain conditions. According to a GE paper, it may expand in volume, 
double in strength, and decrease 50-fold in thermal conductivity, 
but these effects can be reduced by manufacturing techniques and 
by increasing temperature of the graphite in the reactor. 


AN "ALL=ALUMINUM" 2%-TON TRUCK, developed by Chrysler for Army airborne 
operations, weighs only 9000 lb—about 40% less than conventional 
models. It has aluminum wheels, axles and body... . Aluminum 
permanent mold castings of up to 780 lb are being made. . . . SUPER- 
PURITY ALUMINUM, until now mostly obtained abroad, is now being 
made by Kaiser Aluminum in pig (99.99%) and foil (99.97%). 


COSTLY NYLON PAPER has been produced for the first time. It is said to 
be almost impossible to tear by hand, highly resistant to chemical 
attack, moisture-resistant, and resistant to molds, bacteria and 
light. Possible applications are bags, filters, maps and vital 
documents. . .. A sized cellulosic paper that is air-permeable 
but impermeable to liquids is being marketed. ... GLASS FLAKE 
PAPER is being studied. Though similar in construction to mica 
paper, it would be transparent and colorless instead of silvery 
and metallic in appearance. Like recently-developed glass and 
asbestos fiber papers, it is considered a possible base for high- 
temperature reinforced plastic laminates. 


RUBBER "EXTRUDED* SHAPES THAT ARE NOT EXTRUSIONS are being made by a new 
continuous molding process developed by U.S. Rubber. Parts are 
continuous and have the uniform cross sections characteristic of 
extrusions, but they are molded and vulcanized under pressure; 
consequently, closer tolerances (equivalent to those of press- 
molded parts) can be held and softer rubbers may be used. . . « 
STRONGER O-RINGS are being made by a new molding process which 
eliminates flash and also eliminates the time lag between appli- 
cation of heat (start of vulcanization) and application of pressure. 
The process utilizes multiple-cavity "cookie cutter" dies which 
cut out the right amount of material from rubber sheet as they 
close.* 


INORGANIC FIBER-REINFORCED TEFLON SHEET is being used in the manufacture 
of flat gaskets and machined perts where resistance to heat distor- 
tion, cold flow and extrusion are desired in addition to the inher- 
ent heat and chemical resistance of Teflon, and where lower elec- 
trical and dry lubricating properties can be tolerated.* 


* Watch forthcoming issues of M&M for more details. 
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pneumatic Bricks 

Triangular plastics pillows about 
2 ft long and 4 in. thick, air in- 
gated to about 2 psi have been 
developed by the Air Force and 
Armour Research for building 
air-tight domes. Pillows have 
walls only a few mils thick. 





Ears Have It 

The sound of metal grinding does 
more than bother neighbors, ac- 
cording to recent research at U. 
of Michigan. High frequency vi- 
brations induced by grinding re- 
duce temperatures in ground sur- 
faces, reduce the incidence of 
thermal cracks, and minimize the 
effects of hardness variations. 


Silt Sleuth 

Movements of river silt and mud 
can be traced by the use of radio- 
active ground glass. 


Rubber Odors 

Rubber will pick up and retain 
odors when stored between com- 
pounding and processing. Com- 
mon practice of allowing relaxa- 
tion time after compounding is a 
potential source of contaminant 
odor. 


Filter Board 

A wood fiber board impregnated 
with chemicals provides an effec- 
tive filter against atomic dusts, 
poison gas, and germ warfare, ac- 
cording to the Dept. of Agricul- 
ture. Board resembles ordinary 
building fiber-board, can be used 
to line shelters. 


Mass Glass 

A glass fiber producer is sending 
4 display of glass fiber products 
around the country in an air con- 
diti ned glass fiber truck trailer 
Insulated with glass fiber and 


lined with glass fiber acoustic 
Panels. 
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Cups 

Receivers 

Pressure Vessels 
Containers 

Other Formed Parts 


Made to Your Exact Specifications 


@ In conventional or unusual contours 


e With or without openings, fittings or brackets 


Higher Quality —Longer Life 


e Extreme uniformity of size, weight, strength, 
capacity and wall thickness 


Longer service life at lower cost 


Backed by over 35 years of experience and 
manufacturing skill 


LiNDE engineers will gladly help you with your designs, 


specifications and production problems involving cold- 
drawn shells and shapes or formed metal parts. Just 
mail the coupon for full information. 
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30 East 42nd Street [ISS New York 17,N. Y. 
Offices in Other Principal Cities 
In Canada: LINDE AIR PRODUCTS COMPANY 


Division of Union Carbide Canada Limited, Toronto 


The term “Prest-O-Lite” is a trade-mark of Union Carbide and Carbon Corporation. 
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Dr. Sidney Marsh Cadwell, director 
of research and development of 

United States Rubber Company, has 
contributed greatly to the 

technology of rubber. His 

65 patents include the development of 
antioxidants which have improved 

he performance of many rubber products. 
His name appears on most golf balls— 
with the scuff-resistant Cadwell 

| cover. He was first to promote 
| use of rayon cord GR-S truck tires, 
| making them good enough for 
commercial and military use during 

WW II. He was also among the 

| original proponents of the use of 
butyl rubber for inner tubes. 
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Materials... 


Cadwell says... 


Research will provide better 
tires, improved rubber goods... 


oe on industries have been offered as many new materials in 
the last decade as the rubber products industries. In auto- 
motive tires alone, the effect of new materials has been pro- 
nounced. Natural rubber has given way to many types of syn- 
thetics, so that today about 50% of the rubber used in passenger 
car tires is man-made. Such new materials now used in so many 
rubber products are the direct result of highly organized, con- 
tinous research. 

“The research goal of the US Rubber Company is better 
products. In rubber, better materials begin in the high polymer 
research laboratories. However, new monomers, polymers, and 
copolymers are not end products—research laboratories must 
evaluate and integrate the new basic materials in the light of 
production and final product requirements. 

“The recent sale of government owned research plants 
to private industry is providing great impetus to the develop- 
ment of improved rubbers. During its tenure of ownership, 
the Government sponsored excellent basic research, much of 
which has yet to be evaluated in terms of the marketplace. In 
purchasing the Port Neches, Texas, GR-S plant, the Texas Com- 
pany and the US Rubber Company have formed a joint subsidiary 
—the Texas-US Chemical Company—which exemplifies the com- 
mon interest of the two industries in high polymer techniques. 
Today, both oil and rubber industries are engaged in basic 
high polymer research, and are carrying it through toward final 
products in their respective fields. 

“Progress in rubber technology over the last forty-two 
years—the time that has elapsed since US Rubber’s Central Re- 
search facility moved into its own building—is difficult to meas- 
ure. Tires, thanks to research, now run five times as far at 
higher speeds, yet cost less. The not distant future holds promise 
of tires with five times the lifetime of today’s, with 100 times 
the safety factor. The new materials in these tires may be all 
synthetic, or may be based on natural rubbers. The research 
laboratories will continue to search for new basic materials and 
to add constant improvements to established rubbers. The suc- 
cess we have had in the past, we can be sure, will continue.” 
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Metal 


In counterweights, high inertia rotors and radi, 
active shielding, the unique properties of Mallon 
1000 Metal offer exceptional opportunities fo, 
product improvement. To help designers in th 
use of this unusual metal, Mallory has compiled 
all current technical data on characteristics an( 
applications into the latest edition of the Technical 
Bulletin on this subject. 


Its 12 pages are full of information never pre. 
viously published in a single catalog. Presented 
in convenient tabular and graphic form are exten. 
sive data accumulated by Mallory’s own researc 
and by organizations who are now applying this ver: 
satile material. Among the subjects covered are- 


A complete listing of physical properties 


Properties at elevated temperatures... 
expansion, fatigue, tensile properties 


Radiation shielding data...tenth layer 
thickness up to 10 Mev, absorption for 
various isotope radiation 


Permissible rotation speeds of rotor rings 
Completing the publication-is a discussion of thi 
and recommendations for machining and joining 


Altogether, the Bulletin constitutes a valuabl 
reference on a meta! that you will be able to app) 


to Mallory for a copy today. 
USE MALLORY 1000 METAL FOR — 


EFFICIENT RADIATION SHIELDING 


NZ 


In Canada made and sold by Johnson Matthey & Mallory, Ltd., 
110 Industry Street, Toronto 15, Ontario 


COMPACT COUNTERWEIGHTS STABLE ROTORS 






Serving Industry with These Products: 
Electromechanical—Resistors ® Switches * Television Tuners ® Vibrators 
Electrochemical—Capacitors ® Rectifiers © Mercury Batteries 
Metallurgical— Contacts © Special Metals and Ceramics © Welding Materials 


6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 


For more information, turn to Reader Service Card, Circle No. 340 
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excellent corrosion resistance of Mallory 1000, 


advantageously in many different products. Write 
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synthetic Rubber 
production Up 


The United States synthetic 
rubber producing industry, in its 
frst two months of private owner- 
ship and operation, turned out 
rubber at a rate comparable with 
the highest level in the industry’s 
history, according to William I. 
Burt, President, Goodrich-Gulf 
Chemicals, Inc. Goodrich - Gulf 
owns and operates a 90,000 ton 
a year synthetic rubber plant and 
a large butadiene plant at Port 
Neches, Texas, and is a jointly 
owned company of the Gulf Oil 
Corp. and The B. F. Goodrich Co. 

“Private owners purchased the 
GR-S, or general purpose, synthe- 
tic rubber plants late in April, 
1955. During May and June, the 
first two months under private 
ownership, the entire United 
States synthetic rubber industry 
turned out about 160,300 long 
tons of synthetics, of which ap- 
proximately 130,700 long tons 
was GR-S, the general purpose 
tire type rubber,” Burt said. 

“This record level of produc- 
tion, 73% higher than May and 
June, 1954, was reached in spite 
of the fact that the Institute, W. 
Va. plant, rated at 122,000 long 
tons of annual capacity, is in idle 
standby. The only two months’ 
period of man-made rubber pro- 
duction surpassing that of May- 
June 1955, was during the Ko- 
rean war, when total U.S. syn- 
thetic production reached 168,- 
254 long tons. 

“Synthetic rubber plants are 
how supplying 60% of America’s 
total new rubber needs with na- 
tural rubber accounting for only 
40%. Elimination of bottlenecks 
and the additons to production 
Capacity now underway, or plan- 
ned at the synthetic rubber plants, 
Will :ssure American, as well as 
foreivn rubber products manufac- 
turers, of ample supplies of con- 
stan'l!y improved rubber.” 


News Digest 





Vacuum brazed titanium sandwich structures. 


Fluxless Vacuum Brazing 
Joins Titanium Sandwiches 


A vacuum brazing technique for 
titanium has overcome many of 
the difficulties associated with join- 
ing parts made of the heat- and 
oxygen-sensitive metal. Under 
high vacuum, silver or silver man- 
ganese brazing alloy without flux 
will join titanium parts at lower 
than normal brazing temperatures. 
Wall Colmonoy Corp., developers 
of the process, report that brazed 
titanium assemblies show no em- 
brittlement and a minimum of dis- 
tortion. The process is now under- 
going tests on titanium honeycomb 
structures and turbine blades. 

Since the process requires no 
flux, it permits the simultaneous 
performance of multiple brazing 
operations. The wetting and flow 
characteristics of the brazing al- 


loy under vacuum conditions are 
adequate to ensure complete braz- 
ing of all joints, regardless of con- 
tour of position. Components can 
be assembled prior to the applica- 
tion of the brazing alloy. 


How it works 


The honeycomb sandwiches in 
the illustration were assembled 
with brazing alloy shim strips be- 
tween the core and the face sheets. 
Weighted and placed in a vacuum 
retort, the assembly was heated 
to brazing temperature. The proc- 
ess will join titanium and tita- 
nium-alloy assemblies, and dissimi- 
lar metals, such as stainless steel 
and titanium. The size is limited 
only by the vacuum retort dimen- 
sions. 
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mold. 





Pouring metal in shell mold. 


Two glass mold shells. 





Turbine bucket in half of mold. 


High Temp Alloy Cast 
In Glass Powder Molds 


Glass molds for precision shell 
casting have reduced 
10% or less in test runs by the 
developers of the process, Corning 
Glass Works. The Glascast proc- 
ess, designed specially for work 
with high temperature alloys, pro- 
vides the tight dimensional con- 
trol and surface finish comparable 
to investment casting. The molds 
will withstand extreme tempera- 
tures, permitting close regulation 


rejects to 


As cast buckets from glascast molds. 


of metallurgical structure and re- 
production of fine design detail. 

In test production of jet engine 
buckets and 90% of fin- 
ished castings met precision 
standards on surface finish. The 
Glascast process, because it elimi- 
nates the precoat step used in in- 
vestment casting and is not sub- 
ject to cracking and spalling, cuts 
down the number of rejects con- 
siderably. 


vanes, 


Sand blasted as cast turbine bucket. 


How it works 

The mold material f glass 
casting is a slurry of silica elas 
particles suspended in water To 


make a mold, the slurry 


T) i1y 
() lred 


over a porous plaster rOorm. a) 


lowed to stand until enoy 


is absorbed to build up hell 


| of 
glass solids over the fo) The 
Shell is then dried at about 
removed from the form, fired for 
Yo hr at 1740 to 1920 F. The gag. 


mold is then ready for casting or 


200 F 


storage. The casting process itself 
is similar to shell molding. The 
glass molds are wired or taped to. 
gether and backed by loose sang 
shot or refractory material. The 
mold should be preheated to near 
casting temperature, 

The Glascast technique has been 
under development for three years 
by the Corning Glass Works with 
the assistance of Massachusetts 
Institute of Technology, the Engi 
neered Precision Casting Co., an 
others. After passing tests in com 
mercial production situations, th 
process has been deemed suitabk 
for general release. 


Casting properties 

Castings produced by the glass 
mold have blemish-fre: 
surfaces of better than 40 micro- 
in. finish, according to Corning 


process 


The castings thus require a mini 
mum of further conditioning. The 
mold material, silica glass, has high 
chemical 
with the cast 


stability, and does not 


+ 


react metal or its 
oxides to cause surface imperie 
tions or blow holes. Accurate con 
trol of grain size is possible, since 
metal pouring temperatures can be 
as high as 3200 F. The vitreous 
mold material has very low ther- 
mal expansion, and does not un- 
dergo abrupt volumetric changes 
typical of foundry sands. Toler- 
ances of plus or minus 0.005 in. 
per in. are not difficult to obtain, 
according to the results of testing 
runs. The glass mold materia! has 
high resistance to thermal shock. 
There is little danger of cracking 
during firing or molding. 

A finished plaster mold form 
will make from 10 to 15 shells be- 
fore surface and dimensional de- 
terioration sets in. The slurry will 
last indefinitely under constant 
agitation. 
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Ultrasonic test unit on final rolls tests tubing at production speeds. 


Symposium reports progress in... 


Ultrasonic Testing of 
Small Diameter Tubing 


Increased demand for 100% 
tested, small-diameter tubing for 
boiler and atomic energy applica- 
tions has sparked development of 
ultrasonic test methods for in- 
specting tubing as it comes off the 
production rolls. Tubing manufac- 
turers, in cooperation with pro- 
ducers of ultrasonic testing eqnuip- 
ment, have devised satisfactory 
methods for testing tubing down 
to 1 in. in diameter. Although 
smaller tubing has been tested suc- 
cessfully, most tube makers feel 
that there is plenty of room for 
improvement in techniques, and a 
definite need for more realistic 
standards in the whole field of 
tube testing. 
| Last month, the Sperry Corp. 
invited representatives of indus- 
tty, government, and private re- 
search foundations to a symposium 
on ultrasonie testing of small di- 
ameter tubing. Sperry spokesmen 
told the conferees that the purpose 
of the meeting was to close the gap 
between what Sperry knew about 


its instruments, and the way its 
customers were using them. 
Equally important was a discus- 
sion of standards for ultrasonic 
testing. A Sperry spokesman told 
the audience, “When it comes to 
standards, we have to be a kind of 
referee on the sidelines. We can’t 
set standards, but we can tell you 
what our instruments will do and 
what their capabilities are. We 
have had some experience with un- 
realistic standards—where the tol- 
erances were so high that sup- 
pliers could not make the tubing, 
and the standards were set up as 
a result of ultrasonic testing. Be- 
cause we invented the ultrasonics, 
so to speak, we had to go in and 
settle the hash. We must face 
standards in a realistic way so 
they are tight enough to give you 
the products you need, yet loose 
enough to allow reasonable produc- 
tion. We must realize that the pro- 
duction men have problems, too.” 
Testing small diameter tubing 
does not require radically new test 


equipment, but modifications are 


necessary in order to prevent tran- 
sient and reflected signals from 
the initial pulse from obscuring 
signals from defects close to the 
Techniques have 
been developed for both immer- 


testing head. 


sion and direct contact testing of 
small diameter tubes, but direct 
contact testing is used by a ma- 
jority of tube producers, since it 
requires a minimum of set up 
equipment and can be more easily 
inserted at the proper point in 
the production line. 

In contact testing pipe and tub- 
ing, the standard technique is to 
mount the piezoelectric search 
crystal in a plastic contact shoe. 
The shoe is shaped so that the 
sound waves are directed into the 
tubing at an angle, so that they 
graze the bore of the tubing. The 
contact shoe must be shaped indi- 
vidually to each size of tubing and 
each different material to compen- 
sate for different refraction in- 
dices. Properly arranged, the ul- 
trasonic tester will record a pip 
for initial contact, a pip when the 
beam encounters any discontinuity 
in the solid material or a defect in 
the i.d. or o.d. face, and a pip for 
the back reflection from the inner 
wall of the tube bore. 

The technique described above 
is satisfactory for large, thick 
walled tubing, in cases where tiny 
defects on a portion of the outside 
of the pipe are not vital. With 
small diameter tubing, such de- 
fects are much more important, 
and must be detected. To minimize 
initial pulse reflection at the inter- 
face of the tubing search unit, 
specially shaped plastic wedges are 
used to trap extraneous reflections 
and attenuate the interface pulse. 
General Electric has developed a 
“J” shaped wedge containing the 
crystal in the short leg that is so 
arranged that the unwanted re- 
flected waves are trapped in the 
long stem. Sperry has worked out 
a long, shoe-shaped wedge which 
narrows the search beam and at- 
tenuates spurious reflections. 

Immersion testing, which uses 
a liquid, usually water, as a coup- 
lant, has the advantage of more 
flexible search units. Since no 
rigid connection between the crys- 
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We'll prove that our high 
speed production means 
lower unit costs for you! 








You'll save two ways — (1) the ini- 
tial low unit cost made possible by 
high speed machines; (2) precision 
and quality control guarantees accu- 
rate parts and performance. 


STRAIGHTENING AND CUTTING 
Perfect straight lengths to 12 feet. 
.0015 to .125 diameter. 


WIRE FORMS 
| .0015 to .125 diameter. 


SMALL METAL STAMPINGS 
.0025 to .035 thickness. 
| .062 to 3 inches wide. 


Specializing in production of parts 
for electronic, cathode ray tubes and 
transistors. 


Write for illustrated folder. 
ART WIRE AND STAMPING 
COMPANY 
7A Boyden Place * Newark 2, New Jersey 


For more information, Circle No. 430 
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tal and test piece is necessary, the 
angle of the search units in re- 
gard to the tubing can be changed 
at will. For testing tubing, two 
search units are used—one to de- 
tect 1.d. defects, and one to detect 
o.d. discontinuities. The angle of 
the search units are set so that the 
beam from one search unit is tan- 
gential to the outer surface, and 
the beam from the other is tangen- 
tial to the bore. Varying the water 
column and position of the search 
units makes it simpler to weed 
out spurious reflections. Since it 
is necessary to run tubing through 
the water bath, immersion testing 
units require considerably more 
equipment than the contact testers. 


Standards 
Sperry’s John Smack, who is 


also chairman of the Ultrago), 
Committee of the ASTM, point, 
out to the symposium th: ied ¢ ; 
the development of ultrasonic; ) 
testing standards. In 
current activities, he ou : 
recommended practices now up fy 
presentation to the ASTM for aD. 
proval. The Tentative Ree». 
mended Standard for Ultrason. 
Testing by the Reflection Methog 
Using Pulsed Longitudinal Wayo. 
Introduced by Direct Contact, jg 
only a beginning, Smack gai; 
Project committees are now being 
organized to investigate angle jp. 
spection, weld inspection, refer. 
ence blocks, immersion testing, anj 
the compilation of a glossary of 
ultrasonic terminology. The othe; 


(Continued on p. 234) 





Letters 
Rolled Copper Foil 
Sirs: 
Our Chief Technical Advisor had 
a comment to make on your article 
entitled, ‘“‘Materials for Printed 
Circuits” (July ’55). On page 96 
you stated that “electrodeposited 
copper foil is the only copper ma- 
terial available in 36 in. widths at 
present.” For your information, 
Revere makes rolled copper [foil] 
up to 38 in. wide, and it is particu- 
larly adapted to fine line [printed 
circuits] because of its uniformity 
and density. We thought that this 
information might be of interest 
to you. 

With best wishes, 

Donald F. Haggerty 

Revere Copper and Brass, Inc. 

With apologies to Revere for the 

oversight, M&M is glad to pass on 
the information that 38 in. wide, 
rolled copper strip is available now 
in 1-0z and 2-0z weights (0.0015 
in. and 0.0027 in. thick, respec- 
tively). 


To the editor: 

We feel that the MATERIALS & 
METHODS Manual No. 114 (March, 
’55), Short Run Press Formed 
Parts, is on the whole a compre- 
hensive and useful summary of the 
subject. We would like to correct 
one particular statement made con- 
cerning our process of Marform- 


ing, and to offer some additional 
information in respect to it. 


The manual states that the Hy- 
droform process has an advantage 
over the Marform process in that 
sharpening or edging of external 
radii can be accomplished during 
the draw operation by a slight re- 
traction of the hydroform punch 
We would like to point out that 
this advantage is shared by th 
Marform process, since the same 
result is accomplished in Marforn- 
ing by advancing the cushion ram 
at the appropriate point in the 
draw. This procedure lifts the 
blankholder plate a small amount 
relative to the stationary punch 
and produces a sharp radius. It is 
performed easily and quickly by 
the injection of a small amount of 
oil into the cushion cylinder from 
the high pressure pumping equip- 
ment of the hydraulic system. 

We would also like to point out, 
relative to the pressure limitations 
mentioned in the manual, that the 
Marform process has been & 
tended to 15,000 psi incorporated 
in a recent installation at Bridge 
port, Conn. Still higher pad pres 
sures are possible, if desired, bY 
substitution of smaller diamete! 
rubber pads in the same press. 


S. L. Morrison 
Hydropress, In¢ 
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One point of view 


A salute to 
a big 
forward step 


Many voices have been raised, 
including ours, during recent 
years demanding that more re- 
search be done on engineering 
materials. There is general 
agreement that progress in 
many fields is limited because 
we do not have the proper ma- 
terials to meet the demands of 
advanced designs. 

It is heartening to note that 
certain segments of industry are 
facing up to this problem and, 
what is more important, doing 
something about it. One gigan- 
tic step forward has been taken 
by General Electric, which re- 
cently dedicated the Metals and 
Ceramics Building as an addi- 
tion to its Research Labora- 
tories. Although all of the usual 
apparatus of a research labora- 


tory is available, the new build- 
ing is equipped more like a 
good-sized factory. The reason 
for this is that GE feels that 
much must be done before a 
laboratory development can be 
translated into a_ full-scale 
operation. This new facility also 
differs from many industry re- 
search operations in that most 
of the work will be of a funda- 
mental nature rather than con- 
cerned with solving. specific 
problems. 

In discussing the objectives 
of the new building, Dr. J. H. 
Holloman, Director of GE’s Me- 
tallurgy and Ceramics Research 
Department, listed these as the 
most important: 


“To ascertain and analyze 
the areas of most critical need 
for materials and processes. 

“To develop new processes 
for new businesses. 

“To develop new materials 
to improve products. 





Materials 
& Methods. 
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“To study existing mate- 
rials and obtain a better under- 
standing of their properties and 
processing. 

“To operate pilot plants 
and obtain economic data.” 

Although the new labora- 
tory is intended to help General 
Electric specifically, it is almost 
certain that knowledge obtained 
there will help all of industry 
because its scientists are en- 
couraged to write about their 


findings. 
We congratulate General 
Electric and its research leaders 


for having the foresight to plan 
such a laboratory operation as 
this, and are more than pleased 
to cite them again for determin- 
ing to share their findings with 
others. 


0 fic 7thee. 
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Ask these,4 questions 
to determine the steel group- 





1. Is part to be case-hardened? 
2. Is part to be through-hardened? 
3. Is it practical or advantageous to make part from pre- 


hardened bar stock? 


4. Can part be made directly from hot or cold-rolled stock? 








ond GROUP, 
i, 
1018 | C-1212 | C-1213 | Ledloy | ¢ 
B-1112 | B-1113 
Yes Yes Yes Yes ‘f rm 


ok ok ok ok 





Ask these 6 questions to 
select the individual steel 


from the group: 





5. What hardness‘ and/or strength required? 


on am 


a. Core 


b. Surface 


. What is largest cross-section of part, in.? 


. Is induction or flame hardening required? 


Is welding required to fabricate part? 


9, What machinability is required? 





10. What is cost factor of steel? 4 


| a. Hot Rolled 
Ib. Cold Finished 





0.95 | 


| C12 


c2 | cl2 | ¢12  c20 | ¢ 
c64 | ce2 | ce2 | C62 | cos | ce 
WY, l l/, l A 
ok , | ‘ 9 


55 | 100 | 130 | 160 | 90 
0.78 | } 0.88 | 12 
1.00 | 1.02 | 1.12 | 097 | 151 





TABLE 1 


Answers to 10 Questions Help You 


@ This article outlines a method 
that has proved successful in 
selecting the proper steel for most 
applications. The method assumes 
that there is one or perhaps two 
grades of steel best suited to a 
particular application from the 
point of view of ease of produc- 
tion and over-all economy. It also 
assumes knowledge of the re- 
quired strength of the part, the 
heat-treating procedure and a 
familiarity with the manner of 
fabrication. Steels discussed are 
the engineering steels most used 
for machine parts and mainte- 
nance purposes where heat or 


1 annealed 


2 heat treated before nitriding 





In selecting a steel for a par- 
ticular task, many variables must 
be considered. The ideal type can 
be defined as that which will per- 
form the task satisfactorily and 
do so at lowest cost to the manu- 
facturer in material outlay and 
fabrication or assembly. 

Ten factors usually form the 
bases in selecting a given steel for 
any end use. These factors by no 
means cover the range of possible 
variables, but they are the most 
frequently recurring and most 
important ones. Using these fac- 
tors, any designer or engineer can 
select by a process of elimination 
the one or two grades best suited 
to the purpose he has in mind. 


corrosion resistance is not re- 
quired. 
86 * MATERIALS & METHODS 


3 heat treated 5 &, of B-1 
4 Rockwell 


Now let us consider 10 ques 
tions based on the factors mel: 
tioned. First, questions 1 throug! 
4 are asked to determine in what 
group the steel most suitable for 
your application will be found 
Second, questions 5 through It 
are asked to pick the right stee 
from within the group. 


SELECTING THE 
STEEL GROUP 


1 is the part to be 
case hardened? 


If the answer is, yes, the prope! 
steels will be found in Group } 
since all of these steels can 
case hardened, although the screv 
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<4—— GROUP 2—_-_»| GROUP 3 
—_ | | | ) 
- | | Ni- | | | | | | | | 
| tralloy | E-4130:| E-8630 | E4340) | | C-1144 | 
E-3310:| 135 Air Air- |C-1045|C-1141| 8740: | 4140: | Air 4150: | 4150: | E-6150:} Strain | 4140» | 4340* | 4150 
Modi- | craft | craft 8640 craft | Modi- Tem- Modi- 
fied: | Quality! Quality Quality | fied pered fied: 
——., rr, | is Yes yes 
Yes Yes | Yes Yes | Yes | Yes Yes Yes Yes | Yes 
| Yes | | | | | | | Yes | Yes | Yes | Yes 
| tL ok | ok Z z= * bie ex | | | ok | - - 
| | | | | 
| | | 
CD (35 | C35 45 C40 C48 C48 | C48 C48 C54 C54 C55 C60 C60 C60 C23 | C28 C28 | CH 
o os | 064 | 62 | c72 | c52 | c52 | ceo | C58 | c58 | c58 | ceo | Cé2 | céz | cez | cée2 | ceo | Ceo | Cé2 
1% | 3% | 4 | m% | m | 2 | mM | 3m | 4% | o% | 5% | 5% | 5 | 38 | 4K | 6% 
? | -_ ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok ok Ok 
k ok | 5 a Eat ‘ok ok » pe, CURES ie “ae ey ox | | ie: ‘gt mx: | 
2 | 5 | 3 | 35 | 67 | 6 | 5 | 7 | 6 | @ | 50 | 5 | 70 | 5 | m | 4 | 0 | 6 
ee ae ee a a See! ee ee ee a ¥ —_ - — 
= 15 | 125 | 171 | 200 | — | — | 084 | oo | 1.28 | 142 | 175 | 1.23 | 1.27 | 1.66 147) 171 | 167 
a9 | 1.37 | — | 228 | 181 | 1.84 | 095 | 1.00 | 17 | 1.63 | 205 | 1.63 | 169 | — | 123 | 184 | — | 191 
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Pick the Right Steel 


stocks are not normally recom- 
mended for such treatment. 

A steel is case hardened when 
4 Rockwell hardness of approxi- 
mately C60 or higher is required 
'o resist high rates of wear in 
service, The term case hardening 
implies all methods of carburizing, 
utriding or any combination of 
the two, Properly case hardened 
steel is a duplex steel with a very 
hard case and a softer core. If 
a high hardness is desirable 


throughout the cross-section of 
the part, the application demands 
4 through-hardening steel. 

The maximum hardness ob- 
tained by carburizing is a func- 
the final carbon content 


tion Oo! 


by J. J. Hauptly, Joseph T. Ryerson & Son, Ine. 


of the case, the section size of 
the part and the severity of the 
quench. The latter is determined 
by the quenching medium, such 
as oil or water. The surface hard- 
ness value shown in Table 1 in 
line 5b can be called the practical 
maximum. 


2 Is the part to be 
through-hardened? 


If the answer is, yes, the proper 
steels will be found in Group 2, 
which includes carbon and alloy 
steels of medium carbon content. 


3 Would it be practical or 
advantageous to make this 


part from preheat treated 
bar stock? 


Although a general answer to 
this question is impossible with- 
out knowing the type and extent 
of machining operations involved, 
suitable steels will be found in 
Group 38. 


4 Can the part be made 
directly from hot or cold 
rolled stock? 


If the answer is yes to this 
question, suitable steels can be 
found in all three groups. 

Any material selected for a 
part that is not to be heat treated 
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must depend on its strength in 
the as rolled or drawn condition. 


Strength depends on the chem- 
istry of the steel, the cooling rate 
after rolling, the section size and, 
in the case of cold drawn bars, 

cold reduction 
stock during this 


the amount of 
given to the 


operation. Cold drawing increases 
the tensile strength and yield 
point and lowers the ductility. 
Properties of as-rolled steels drop 
off rather sharply as section size 
increases. The strength which is 
calculated for small sizes is not 
always applicable to larger sizes 


because of this effect. 
The usual limit for eco} 





SELECTING STEEL FROM GROUP 1 


Sa What core strength is 
required? 

The practical maximum core 
hardnesses of the case-hardening 
grades are shown also in Table 1. 

In a part where stresses on the 
core area are low, core strength 
is a minor consideration and any 
of the carbon steels should be 
satisfactory. As strength require- 
ments of the core increase we 
must proceed to the richer alloys 
until we reach E-3310 which 
yields a practical maximum core 
hardness of C-45. 

The equipment designer knows 
the core stresses involved and 
has calculated the required core 
strength. This is readily convert- 
ible to hardness values by refer- 
ring to Table 2. Assuming the 
required minimum core strength 
of the part is 130,000 psi, Table 2 
indicates that a minimum core 
hardness of C-28 is necessary. A 
check of line 5a, Table 1, shows 
that 4615 is the first steel meeting 
this requirement. 


Sb What surface hardness 
is required? 


The practical maximum surface 
hardness for all of the steels in 
Group 1 is shown in Table 1. 
There is little difference in the 
group excepting for Nitralloy-135 
Modified. When nitrided in an 
atmosphere of ammonia gas, this 
steel has a surface hardness of 
about Rockwell C-70 and resists 
softening up to about 1000 F. If 
these properties are suitable it 
makes an ideal selection. One 
precaution is necessary, however. 
Sharp corners and edges must be 





Case hardened spline shaft, per- 


haps 18 in. long, has a maximum 
cross-section at the base of splines of 
1% in. and diameters at 
bearing and journals. Two 
bearing areas adjacent to splines act 


various 
areas 


as inner race for needle bearings and 
must be Rockwell C-60 or higher. 
Part is made from carburized C-1117 
because of large output. Distortion is 
a major factor because excessive 
warpage in heat treatment may not 
be removed by grinding. Alternately, 


broken when using this grade to 
prevent chipping during assembly 
or use. Thus Nitralloy-135 Modi- 
fied would not be suitable for 
blades or knives and similar ap- 
plications. Of the remaining steels 
in Group 1, the alloy steels will 
show more resistance to softening 
at elevated temperatures than the 
carbon steels. 


6 What is the largest 
cross-section of the part? 
Hardenability, the property 


which determines the depth of 
hardening on quenching is one of 


MATERIALS & METHODS 


drawn 
bars is 2 15/16 in. Bars abo, 
this size are turned and lished 
from hot rolled bars and hayo | 
mechanical properties similar ;, 
those of a hot rolled bar of 4, 
same analysis. 

rr 


grinding may produce an uneven cas: 
depth or completely remove the case. 
Carburizing alloy steel such as 
4615, 4620, or 8620 might be pre- 
ferable to C-1117 because these steels 
can be oil quenched to obtain Re 
60/62 gwing less distort:on and 
hig ver core strength. A leaded 8620 
would have solved the question of 
machinability. Neither Nitralloy nor 
E-3310 would be needed or desirabl 
from a standpoint of cost, machina- 
bility or required core strength. 


the most important factors in the 
selection of steel. As alloy con- 
tent increases so does hardenabil- 
ity but not necessarily in propor- 
tion. Some alloying elements have 
a more pronounced effect than 
others and can be added in smaller 
quantities to produce a_harden- 
ability equivalent to relatively 
large quantities of other elements. 

The more common alloying ele- 
ments added to steel in the order 
of their decreasing effect 
hardenability are: manganese, 
molybdenum, chromium, silicon 
and nickel. Vanadium has a pos 
tive effect on hardenability 1” 
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mall quantities but has an ad- 
ose effect in larger amounts. 
Line 6 indicates the practical 
yximum diameter for 4615 is 
r 4620, it is 13% in., etc. 


draw 


Above 





ished 


i 
Nave @ ] 


nie us) cannot be used in larger sec- 
ons, it merely indicates that in 
* sections there will be a lower 
hardness at the center than in 
the core area immediately beneath 
the case. Frequently, parts made 


fom large diameter bars are 

















than they are in diameter. Any 


reduce the largest cross-section, 
thus minimizing the hardenability 
factor. 

As an example of the applica- 
tion of hardenability assume that 
a large driven roller requires a 
wrface hardness of C-60 or 
higher and a core strength of 
145,000 psi. Table 2 shows that a 
minimum core hardness of C-32 
js necessary. If the roller were 2 
in. in diameter, either type 4620 
or 8620 would be satisfactory, 
but if it were 6 in. in diameter, 


CASE 


ic does not mean that 4615, or 


much smaller in length or face 


boring of the center will further 


E-3310 should be used. Selection 
should be based on using a type 
good enough for the job but not 
necessarily with the highest hard- 
enability. Reasons will be more 
apparent in discussing relative 
machinability and cost. 


7 Is induction or flame 
hardening to be used? 


All steels in Group 1 excepting 
Nitralloy are intended for carbu- 
rizing, quenching in oil or water 
and tempering. However, the 
combination of carburizing, cool- 
ing slowly, removing certain areas 
of the case by machining, and 
finally induction or flame harden- 
ing is being used with increasing 
frequency. A treatment of this 
nature would be used to minimize 
distortion and to harden selec- 
tively. Grades with a question 
mark can be handled in this way. 
The screw stocks would not be too 
satisfactory for this procedure. 

Nitralloy is nitrided in am- 
monia gas and is never induction 
or flame hardened. 

















‘ - TABLE 2—MECHANICAL PROPERTIES IN RELATION TO HARDNESS 
pre- These approximate relationships are based on hardness and apply only to fully quenched or fully 
teels quenched and tempered steels. This table will be more accurate for’ alloys of 0.30% carbon or higher, 
Re because steels with less than 0.30% carbon usually have yield point values lower than those shown. 
36:20 Rockwell | Brinell | Tensile Yield Elong | % Red of 
oe my pond | or” a im | in 2in. | Area 
1. lg 197 93,000--103,000 69,000-78,000 | 22-28 | 60-68 
| 16 207 | 98,000-108,000 73,000-84,000 | 21.5-27.5 | 59-67 
18 217 =| = 103,000-114,000 76,000-90,000 | 21-275 | 58-66 
he 20 228 | 106,000-117,000 79,000-93,000 | 20.5-26.3 | 57.5-65.5 
i 22 235 | 112,000-124,000 85,000-99,000 20-25.5 56.5-64.5 
e 24 | 248 =| 118,000-131,000 | — 92,000-107,000 | 19.5-24.5 55-63 
ve 26 262 124,000-138,000 99,000-114,000 18,5-24 54-61.5 
“ 28 277 131,000-146,000 107,000-122,000 18-22.5 52-60 
n 30 293 138,000-154,000 116,000-131,000 17-22 51-59 
d 32 311 | — 146,000-164,000 |  125,000-141,000 16-20.5 49-57 
a 34 321 151,000-170,000 131,000-146,000 15.5-20 48-56 
er 36 341 160,000-180,000 141,000-157,000 14.5-18.5 46-54 
q 38 363 171,000-193,000 153,000-170,000 13.5-17 43.5-51.5 
mn 40 379 178,000-201,000 163,000-179,000 12.5-16 42-50 
: ia 401 188,000-222,000 176,000-185,000 11-15 40-49 

















8 Is welding required to 
fabricate the part? 


When welding is necessary to 
fabricate or assemble a part, the 
carbon content should be less than 
0.35% and the use of alloy steels 
should be minimized or avoided 
completely. Welding problems in- 
crease in direct proportion with 
hardenability. This does not in- 
fer that welding of such steels is 
not done, because some organiza- 
tions have developed _ suitable 
techniques to weld these mate- 
rials. 

Sulfur or selenium added for 
easier machining, is detrimental 
to sound welds and none of the 
screw stocks are recommended 
for this purpose. C-1117 ap- 
proaches a compromise between 
machinability and _ weldability, 
but it should never be used in 
hydraulic or pressure vessel ap- 
plications due to porosity in the 
weld bead. 

C-1018, 4615, 4620, and 8620 
(before case hardening) can be 
welded, but neither E-3310 or 
Nitralloy 135-Modified are recom- 
mended because of their relatively 
high hardenability. 

Welding of any steel with a 
hardenability higher than C-1018 
is easier when a lime-ferritic (low 
hydrogen) electrode with an an- 
alysis approaching the parent 
metal is used. Two  weldable 
through-hardening steels are dis- 
cussed later in Group 2. 


9 What is the 
machinability factor? 


Without chip-breaking elements 
such as sulfur, selenium or lead, 
machinability generally decreases 
as hardenability increases. These 
three elements are added to at- 
tempt to improve the machinabil- 
ity of alloy steels and to make 
carbon steels free machining. 
There are disadvantages of some 
of these additions, however. 

Sulfur reduces the transverse 
impact strength of steels sharply 
and lowers the fatigue strength. 
It also forms sulfide inclusions 
which may become stress-raisers 
and lead to premature failure. 
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This does not mean that a re- 
sulfurized steel is unacceptable, 
but it does mean that any part 
made from it should be carefully 
evaluated for the type of loading 
to be encountered in service. 
Selenium also forms an inclu- 
sion which strings out in the 
direction of rolling and produces 
the same type of lowered impact 
and fatigue properties as sulfur. 
Thus far there has been no 
evidence that lead (range 0.15 
0.35%) has any deleterious effect. 


Impact tests show it to be equiv- 
alent to its non-leaded counter- 
part. 


10 What is the cost factor 
of the steel? 

The cost factors shown in line 
10 are based on B-1112 and C- 
1212 as 1.00 so that an equivalent 
comparison between cost and 
machinability is available. All 
other factors being equal, cost is 
the deciding one. Cost data are 


subject to change. YV 
than nominal amount 
rial are involved an 
quotation should be obt 
hot rolled and cold fj 
tors have been shown 
plicable. Only one fact 
if the steel is sold 

finish. The cold finis} 
means either cold draw 
and polished. It does n 
special finishes such 

ground and polished or 
accuracy tolerances. 





SELECTING STEEL FROM 


5 What surface hardness 
and/or core strength is 
required? 

Today so many direct quench- 
ing steels are either flame or in- 
duction hardened or first furnace 
treated and subsequently flame or 
induction hardened that case and 
core hardnesses are shown for all 
steels in Group 2. The core hard- 
ness represents the _ practical 
maximum hardness obtainable by 
furnace heating and refers to that 
which penetrates throughout, con- 
sistent with hardenability and 
quenching in the proper medium. 
The surface hardness represents 
the practical maximum obtainable 
by either flame or induction heat- 
ing followed by a water spray 
quench and refers only to that 
produced by localized heating. 


6 What is the largest 
cross-section of the part? 


This requires ki:owledge of the 
hardenability of the steel. Hard- 
enability plays a much larger role 
in the direct hardening types than 
it does in the carburizing types. 
In the case hardening grades we 
develop our surface hardness 
through the addition of carbon or 
nitrogen to the surface, but in the 
direct quenching types the sur- 
face hardness is a function of the 
section size and the hardenability 
of the steel, all other things being 
equal. Thus, a 4-in. diameter sec- 
tion of C-1045 can be quenched 
in water to a hardness of approx- 
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Milling machine spindles mad: 
from annealed Rycut 40. They are 
roughed on a turret lathe at 964 rpm 
using a feed of 0.022 in from 1% in. 
cold-drawn bar stock. Then a blind 
hole is gun-drilled to a depth of ap- 
proximately 18 in. Threading and 
slotting follow. The spindles are 
quenched and tempered to approxi- 


imately 400 Brinell, a similar sec- 
tion of 4140 quenched in oil may 
attain an as-quenched hardness 
of 534 Brinell, while 4340 quench- 
ed in oil may reach 615 Brinell. 

In selecting a direct hardening 
type we must make sure that it 
will attain the necessary hardness 
in the required size. Before the 
part will harden, the temperature 
must be reduced rapidly through- 
out the cross-section to a tempera- 
ture below that of formation of 
the hard constituent, martensite. 
The thinner the section.the faster 
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mately Rockwell C44, ground ani t/ 
splines are milled. 

Any one of the steels in group 2 
from 3140 to 6150 inclusive would 
have been used but Rycut 40 was se- 
lected because it could be hardened 
to the desired value, had sufficient 
hardenability for the cross-sectun 
involved, and had good machinability. 


heat is removed and the higher 
will be the resultant hardness. 
The function of alloying ele- 
ments in increasing hardenability 
is to lengthen the time factor and 
permit a slower quench. Alloy 
steels can be quenched in oil and 
still yield high hardnesses. Ths 
reduces the danger of quench 
cracking or severe distortion and 
greater depth of hardening is ob- 
tained than would result in a ste¢! 
with lower hardenability. 
The maximum hardness obtall- 
able by furnace quenching direct 
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a we e to quench a 6-in. di- 
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Decia 


hardenability of the steel in- 
creases. Thus, a 6-in. diameter 
section of 4340 would quench to a 
uniform hardness throughout the 
cross-section near the practical 
maximum of Re 56. 


7 Is induction or flame 
hardening to be used? 


All of the direct quenching 
types of steel can be hardened by 
either of these localized heating 
methods. Frequently, the type of 
steel used for flame or induction 
hardened parts has been down- 
graded in the belief that a carbon 
steel will suffice for the applica- 
tion. In other cases an annealed 
alloy steel has been used with only 
localized hardening. These forms 
of localized heating and hardening 
do not change the core strength, 
or what is more important, the 





up : microstructure of the core area. 
ould An annealed or as-rolled structure 
8 in steel is not intended for appli- 
lened cations involving stress-loading or 
ren shock absorption. 
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If the loads on the core area 





pered). At higher stress levels 
alloy steels, pre-hardened for core 
strengths, should be used. The 
pertinent surface areas can be 
hardened to a much higher hard- 
ness than the core area which 
may be around Re 26 to 35. 

Normally, localized methods of 
hardening are used to obtain a 
high surface hardness in a par- 
ticular zone. For this reason the 
0.30% carbon alloy steels such as 
4130 or 8630 are not often sur- 
face hardened. However, when 
the practical maximum of Re 52 
is sufficient these grades are satis- 
factory. 


8 Is welding required in 
order to fabricate or 
assemble the part? 


As pointed out earlier, 0.35% 
carbon is considered to be the 
maximum for welding without 
special techniques. All steels in 
Group 2 with the exception of 
4130 and 8630 exceed this limit. 
C-1045 and C-1141 are the only 
grades whose hardenability is low 
enough to consider them easy to 
weld but the C-1141 is  resul- 
furized and any welds on this 
type may tend to be porous. The 
carbon content of the C-1045 is 
somewhat high for easy welding. 

8630 and 4130 find wide appli- 
cation in the aircraft industry be- 
cause they are both weldable and 
hardenable. Welding is an effi- 
cient method of producing air- 
frames. Sound practice dictates 
the completion of all welding op- 
erations before heat treatment of 
hardenable alloy steels since the 
heat affected zone parallel and 
adjacent to the weld bead does 


not retain properties produced by 
heat treating. 

Steel 4150 Modified (resulfur- 
ized) has the same drawback as 
C-1141, since any weld tends to be 
porous even if the hardenability 
factor is overcome The lead in 
4150-Leaded has no effect on weld- 
ability, but adequate ventilation 
should be provided as a precau- 
tion when welding this steel. 


9 What is the 
machinability factor? 


Machinability is relative. It de- 
pends on the type of machining 
operation, the machine tool being 
used, and the skill and experience 
of the operator. These factors are 
frequently as important as the 
microstructure and hardness of 
the material. Often it is assumed 
that because a material is an- 
nealed it will be relatively easy to 
machine. This is not necessarily 
true; there is no substitute for 
experience with a particular steel. 

The two steels in Group 2 de- 
signed for applications requiring 
maximum machinability for their 
type are C-1141 which contains 
0.08/0.13% sulfur and 4150 which 
is either resulfurized (0.06/0.- 
10%) or leaded (0.15/0.35% ). 


10 What is the 
cost factor? 


Let us merely repeat that where 
more than a nominal amount of 
material is involved the price be 
checked on an up-to-date basis. 

If the answer to Question 3 
was, yes, the proper steel will be 
found in Group 3. 





lity are relatively light, a carbon steel 
can be used successfully. This 
would apply to any of the carbon 
'ypes in Group 2 or 3 (C-1045, 
sher C-1141 or C-1144-Strain Tem- 
ele- ti. 
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oy 3 What hardness and/or 
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nach In answer, it might be well to 

ad start by noting that there are 

a three ranges of heat treated bar 

aad stock in general use. The first 
covers the range from Re 21 to 26, 

in- be second from Re 26 to 32 and 

ct ri third from 30 to 36. Thus, 
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rdness and strength prop- 





lity SELECTING STEEL FROM GROUP 3 


erties available are restricted. 


6 What is the largest 
cross-section of the part? 


Steel with sufficient hardenabil- 
ity must be used to make parts 
from pre-heat treated stock. If 
the depth of hardness penetration 
into the bar stock is insufficient, 
the hardness on the face of the 


finished part may be significantly 
reduced. 

For steels shown in Group 3, 
C-1144 Strain Tempered would be 
satisfactory up to about 3 in. dia., 
4140 Heat Treated up to about 
6 in. dia, 4150-Modified Heat 
Treated to about 8 in. dia and 
4340 up to about 9 in dia. These 
figures depend, of course, on pre- 
cisely where the hardness is 
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needed and on the hardness toler- 
ance specified. 


7 Is induction or flame 
hardening to be used? 


Many parts are induction or 
flame hardened after being ma- 
chined from pre-heat treated bar 
stock. This can be done with 
gears if the tooth flanks need 
greater wear resistance than is 
obtained in the steel as received 
(maximum Rc 36). 


8 Is welding required to 
fabricate the part? 


Welding of heat treated bars is 
poor practice because the high 
temperature softens a zone adja- 
cent to the weld and leaves a weak 
area which will precipitate fail- 
ure. In many plants with limited 
machining and heat treating facil- 
ities, welding is used to repair 
broken shafting. Failure generally 
results in a short time and the 
part must be replaced. The sav- 
ing resulting from welding is 
usually more than balanced by the 
down-time and lost production 
when a second failure occurs. 


9 What machinability is 
required? 


This is probably the most im- 
portant question in deciding 
which steel to use in this group. 
With increasing hardness, the 
problems of machining also in- 
crease but not in proportion. For 
most turning operations Rec 36 is 
not an insurmountable obstacle 
particularly on newer turning 
equipment having sufficient horse- 
power and rigidity. 

Automatic screw machines 
might be an exception because 
the hardness may necessitate such 
slow turning speeds that these 
normally high speed units become 
inefficient from a production and 
retooling standpoint. 

Harder and harder materials 
are being cut as better grades of 
carbide and high speed cutting 
materials become available and 
broader knowledge of the proper 
tool geometry is obtained. 

Increased hardness causes the 
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Newspaper press gear made from 
4150 Modified (resulfurized) ready 
for flame hardening. Gear blank is 
cut from annealed stock and 
quenched and tempered to Rockwell 
C 28/32. Teeth are cut and flame 
hardened by spinning and drop 


most difficulty where an intermit- 
tent cut is taken such as in mill- 
ing, broaching or hobbing. Fine 
drilling and tapping may cause 
some initial problems until the 
proper method is developed. 
Several factors are significant 
if pre-hardened stock instead of 
annealed material of the same 
analyses is to be cut: 1) greater 
tool wear and lower rates of pro- 
duction from the machine tool 
will result, 2) final tolerances, par- 
ticularly pertaining to straight- 
ness in shafts and spindles, tooth 
form and back-lash allowance in 
gears will be closer than obtain- 
able by cutting from annealed 
stock, followed by heat treating 
without additional machining, 3) 
setup costs are lower when pre- 
hardened stock is used since the 
parts can often be finish-ma- 
chined without a break in produc- 
tion for heat treatment, 4) oper- 
ations after heat treatment such 
as shaving or grinding can often 
be minimized or eliminated. 
Hardnesses above Re 36 have 
not been accepted by most con- 
sumers as commercially machin- 
able. However, machining at Re 
50 of many parts has been done 
by individual manufacturers and 
one organization mills splines on 
shafts, in production quantities, 
at Re 44. Guiding factors are na- 
ture of machining operation, ade- 
quacy of machine tool and the 
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quenching into oil. Stress relieving 
at 350 F usually follows. 4150 Mod. 
fied was selected to give maximum 
machinability in both the annealed 
and heat treated condition, and ty 
produce a maximum hardness when 
flame hardened and oil quenched. 


operator’s experience. 

Sulfur or lead is generally more 
effective in increasing machinabil- 
ity in hardened stock than it is in 
annealed stock of the same com- 
position and structure. 

Pre-heat treated bar _ stock 
should be stress relieved after all 
mechanical straightening opera- 
tions have been completed. Bars 
frequently bend during heat treat- 
ment and stresses are set-up when 
they are straightened. Unless 
these locked-up stresses are re 
lieved by thermal treatment be 
fore machining, they will be re 
lieved during machining causing 
“springing” of the part. The 
higher the ratio between diameter 
and length of the part the more 
important this becomes. 

Mechanical straightening tends 
to lower the elastic limit and duc- 
tility of the steel. Stress reliev- 
ing restores these properties to 
their original values. 


10 What is the cost factor 
of the steel? 


Material cost for pre-heated 
treated bar stock is not much 
higher than for annealed stock 
but machining cost and tool wea! 
will usually be higher. Minimum 
set-up costs, elimination of grind- 
ing, and saving of subsequent heat 
treating charges will reduce these 
costs. 































5 What hardness and/or 
drength is required? 
The properties of hot rolled 


lepend on the finishing 


steels U 
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temperature, etc., while those of 
cold drawn stock depend on the 
amount of cold work the bar re- 
ceived. Available property ranges 
are therefore somewhat limited. 

In general, an alloy steel should 
be used only for heat treated 
parts. Most alloying elements im- 
part their properties only after 
quenching and tempering and 
thus are generally ineffective in 
steel not heat treated. 

Therefore, the selection should 
be made from one of the carbon 
steels marked “OK” in line 4. 
This includes C-1018, B-1112 or 
C-1212, B-1113 or C-1218, C-1117, 
Ledloy in Group 1 and C-1045 or 
C-1141 in Group 2. C-1144 Strain 
Tempered in Group 3 fits this 
category also since it derives its 
strength from severe cold draw- 
ing followed by tempering rather 
than from quenching and temper- 
ing. 

Since heat treating is not in- 
volved, questions 6 and 7 can be 
disregarded. 


8 Is welding required to 
fabricate the part? 


When welding is required, a 
carbon content of less than 0.35% 
is desirable. In the steels under 
consideration, C-1018 or C-1015 
would be preferred. 


9 What machinability is 
required ? 


Screw machine products are 
typical of parts where no heat 
treatment is usually needed. Basic 
requirements are maximum ma- 
chinability consistent with cost. 
Stresses on such parts are usually 
So small as to be negligible. 

Fractional horsepower motor 
Shafts are also typical. The usual 
material is C-1045 or C-1141. 
These have sufficient strength as- 
rolled for their intended service 
and are low cost materials. 


sELECTING A STEEL FROM GROUPS 1, 2 or 3 


Hot rolled or cold finished car- 
bon grades like C-1018 or C-1015 


are frequently used where minor 


machining is involved and the 
parts are lightly stressed. They 
find wide application in structural 
and ornamental iron shops be- 
cause of ease of welding and ma- 
chining. They are used also in 


certain hydraulic applications 
where low sulfur content pro- 
motes freedom from _ porosity. 


Both grades are used for cold 
forming operations such as bend- 
ing, swaging and flattening where 
cracking must be minimized. 
C-1117 is often employed as a 
compromise steel in shops where 
a material is used either as-re- 
ceived or case hardened, and the 
quantities produced make the 
relatively poor machinability of 
C-1018 undesirable. Selection of 
a single steel minimizes stocks 
and prevents mixups following 


expensive machining operations. 
C-1141 is designed as a replace- 
ment for C-1045 where produc- 


tion quantities are larger and 
production speed combined with 
better tool life are advantageous. 
Where machine tools are verging 
on obsolescence, the freer machin- 
ing qualities of C-1141 permit an 
acceptable part to be produced. 
It is also used in job shops as a 
medium strength, low cost mate- 
rial which reduces machining 
costs and permits lower quota- 
tions on the finished part. 


10 What is the cost factor 
of the steel? 


Cost of these steels lies within 
a fairly narrow range and other 
factors, such as machinability, 
generally are used for selection 
of the steel unless very large 
quantities of parts are involved. 





How Right Steel Was Picked for Cam Follower Stud 


Application demands a steel to 
resist surface wear caused by the 
hardened roller turning on its 
shank. The threaded end must be 
ductile. The head must not shear 
off in the event play between roller 
and head is great enough to per- 
mit a hammering action or in 
case the stud is pulled up too 
tightly against the roller. The 
stud must be able to absorb 
shock if it is to be used on a cam 
with a sudden lift and a short 
dwell (repeated shock). Maximum 
diameter is 34 in. The hardness 
of the stud must approach that of 
the roller which is approximately 
Re 60. Although a through-hard- 
ened steel could be used in this 
application, a case hardened steel 
would probably give better re- 
sults. 

Following the questions—The 
part is to be case hardened; thus 
the steel is in Group 1. The core 
strength must be in the medium 
range to prevent shear breakage 
and absorb shock (Re 25 to 35). 
Thus 4615, 8620 or 4620 would 
apply and the hardenability of all 






three of these grades is sufficient 
for the 34-in. cross-section. Nei- 
ther induction nor flame hardening 
is intended nor is welding to be 
used. Thus the decision is based 
on relative cost and machinability. 
The 8620 has slightly less ma- 
chinability than the other two 
but also is lowest in cost. Quan- 
tity of parts to be produced and 
desired rate of production deter- 
mine whether machinability or 
cost is the deciding factor. 

Carbon drill rod or tool steel 
are used occasionally in this ap- 
plication but are not recom- 
mended because a through-hard- 
ened structure may be too brittle 
to absorb shock or may cause a 
fracture at the junction of the 
head and shank. 
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=New Dry Bearing Material 


A New Materials Preview 


@ The excellent friction, chemical 
and wear properties of fluorocar- 
bon plastics are combined with the 
strength, thermal conductivity and 
dimensional stability of metals in 
a new series of dry-bearing ma- 
terials developed recently in Eng- 
land, and obtained by impregnat- 
ing a porous metal matrix with 
polytetrafluoroethylene resin. 

In a continuous process a thin 
layer of graded bronze powder is 
applied to a suitably prepared steel 
strip and sintered in a reducing 
atmosphere. The porous bronze 
surface of the resulting bi-metallic 
strip is then impregnated with 
fluorocarbon resin by a process de- 
veloped and patented by Glacier 
Metal Co., Ltd., Alperton, Middle- 
sex, England. The resulting struc- 
ture consists of steel backing, a 
mechanically interlocked network 


of bronze and fluorocarbon resin 
and a thin surface of pure resin. 
Thrust washers, bearings and 
bushings are then blanked, pressed 
and machined from the strip by 
conventional methods. 

For bearing applications, poly- 
tetrafluoroethylene by itself is 
limited to light loads and low 
speeds due to its poor thermal con- 
ductivity, poor temperature stabil- 
ity as compared with metals, high 
coefficient of thermal expansion, 
tendency to cold flow and its elastic 
memory. Porous bronze and solid 
steel backing help carry off heat 
generated during service and pro- 
vide support and dimensional sta- 
bility lacking in the resin. The 
thin surface layer of resin pro- 
vides initial bearing surface of 
sufficient thickness to fill any 
roughness on mating surfaces. 





PV FACTORS FOR IMPREGNATED BEARINGS’ 








Type of load application Normal PV PV—under special 
circumstances 
Thrust bearing. 5000 up to 15,000 
Journal bearing—unidirectional load. 4000 up to 8000 
Journal bearing—rotating load. 16,000 up to 30,000 
Journal bearing—oscillating load. 18,000 up to 60,000 

















1 P— Bearing pressure in psi 
V—Surface speed in fpm 
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MATERIALS & METHODS 


Should the surface layer of regip 
become damaged, a local hot spot 
develops which softens the plasties 
so it exudes from the porous ma 
trix and “heals” the damaged area 
of the bearing. 

Polytetrafluoroethylene is ex- 
tremely inert chemically. The only 
substances affecting it are molten 
potassium, molten sodium, fluorine 
gas and certain other fluorocar- 
bons. Impregnated bearings are 
therefore highly suitable for use 
where corrosive conditions are en- 
countered. For certain applica- 
tions other porous metals and 
backing materials may have to be 
used. 


Bearing characteristics 

Load and speed capacity of bear- 
ings are determined largely by 
capacity of the assembly to dissi- 
pate heat. In a normal bearing 
liquid lubricants remove heat from 
the contact surfaces. In impreg- 
nated bearings heat must be dis- 
sipated through the resin and 
metal backing. For a constant 
bearing pressure (P, in psi) and 
surface speed (V, in fpm), con- 
stant bearing conditions can be ex- 
pected. In other words, high loads 
can be carried at low surface 
speeds and light loads at high sur 
face speeds. The accompanyins 
table of PV factors is based oD 
tests made by Glacier Meta! ©. 
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Surface speedas up 


[pm At higher speeds 
to be sucked in between 
Lh hearing and mating surface 
acts as a lubricant allowing 
cher loads to be carried. Other 
shaft materials such as_ alloy 
steels, cast iron, or hard anodized 
aluminum can produce similar re- 
suits. PV values can be raised con- 
siderably by coating the shaft with 
lead or chromium plate, a fluoro- 
carbon resin or molybdenum disul- 
fide. 

Maximum use temperature for 
the impregnated bearings is 
around 600 F, though for most ap- 
plications ambient temperatures 
p to 500 F are suitable. Proper 
cooling of the bearing can raise 
this temperature. 

Though the bearing material is 
designed for operation without a 
liquid lubricant, presence of a 
liquid in most cases will increase 





Typical shapes in background stamped and formed from 
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rate of heat dissipation and per- 
mit more severe operating condi- 
tions. Liquids such as water, milk, 
acids, and solvents are not harmful 
to the plastics bearing surface, but 
the metal backing will have to bs 
selected to suit individual applica 
tions. If a liquid is to be used, 
careful consideration should be 
given to its selection as many 
fluids will not wet fluorocarbon 
surfaces and thus will not readily 
be drawn between bearing sur- 
faces. 


Applications 

Bearings of steel-backed bronze 
impregnated with polytetrafluoro- 
ethylene are being produced by 
Glacier Metal Co. in standard sizes 
ranging from %& to 2 in. in shaft 
diameter, both as thrust washers 
and wrapped bushings. Potential 
applications for the bushing ma- 
terial fall in a wide variety of in- 
dustries, wherever dry bearings 
would be advantageous. Possible 
industries include textile machin- 
ery, domestic appliance, food ma- 
chinery, mining, chemical and 
process, and aircraft control. 














, What is 
Fluorocarbon? 


Polytetrafluoroethylene is a 


long straight chain polymer 
consisting of carbon and fluo 
rine only. In this country it is 
produced by E. I. du P 
vemours under the trade nal 
lefion. It has remarkable chem 
ical properties and a dry coef- 
ficient of friction against itself 
or any other material of about 
0.05, which is roughly equiva- 
lent to that obtained between 
two pieces of smooth ice. This 
low friction is a surface prop- 
erty of the material and is not 
a measure of its shear strength, 
as is the case with some solid 
lubricants. Therefore, almost no 
wear takes place when a smooth 
surface is rubbed against a 
smooth piece of the plastics. 
Any wear which takes place is 
due solely to the roughness of 
the mating surface ploughing 
through the resin surface. Pits 
and discontinuities making up 
the roughness should in time 
become filled with the resin and 
wear would be reduced even 
further. 





impregnated bimetallic sheet material in foreground. 








Two methods of flame spraying, Left, sintered ce- 
ramic rods are fed through this metallizing-type spray 
gun to obtain Norton’s hard, abrasion-resistant, high- 


temperature coatings. Right, ceramic powders are fed 
through a hopper to a flame gun to apply Armow’s 
ceramic coatings. 


New Flame Sprayed Ceramics 


Aluminum and zirconium oxides can now be 


flame sprayed to provide high 


temperature protection, resistance to corrosion, 


and erosion, and resistance to wear. 


by Malcolm W. Riley, Associate Editor, Materials & Methods 


@ Ceramic coatings consisting of 
pure metal oxides can now be ap- 
plied to metal and other types of 
surfaces by flame spraying. Re- 
sultant coatings need no subse- 
quent firing or baking, and will 
withstand temperatures up to 
around 3000 F and erosion by 
gases at supersonic velocities. 
The coatings are hard, wear-re- 
sistant and have low thermal 
conductivity. Oxides of aluminum 
and zirconium have received the 


most attention, though the proc- 
ess lends itself to application of 
many other types, such as titania, 
mullite and porcelain. Prior to 
the development of flame-sprayed 
ceramic coatings, the flame-spray 
technique was limited to apply- 
ing metal and cermet coatings. 
Essentially the technfque is the 
same as conventional metallizing 
in that ceramic material is melt- 
ed in a flame gun and sprayed 
with an air blast onto. the sur- 
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face to be coated. Since the 
ceramic particles are in a semi- 
molten condition when they in- 
pinge on the surface, the base 
material must be able to withstand 
temperatures of only 600-800 F. 
Materials that have been success- 
fully coated with alumina include 
ferrous and nonferrous metals, ce- 
ramics, graphite-carbon, glass 
and some types of plastics. 

The two lines of coatings were 
developed independently by the 
Norton Co. and Armour Research 
Foundation. Norton’s develop- 
ment, called Rokide coatings, em- 
ploys a sintered ceramic rod 
which is fed through the flame 
gun, while Armour’s, called sim- 
ply Flame Spray Ceramics, uses 
oxides in the form of powder 
which are fed through the gun. 
According to Armour, use of 
powder permits faster deposition 
while the rod technique allows 





ontrol over coating dep- 
Coatings produced by 
thods appear to be sub- 


eloser 

sitio! 
not h 
the same 

cal properties 


neral. coatings 


|. High melting point. 
High hardness. 


[hey are relatively inert 
chemically. 
Good mechanical strength. 
High corrosion resistance. 
Low coefficient of thermal ex- 
pansion. 
Low thermal conductivity. 
Applicability to a wide range 
of sizes, shapes and materials. 
Accompanying tables list typi- 
cal properties of Norton’s alu- 


mina, zirconia and zirconium 


OXIDES vs STAINLESS STEEL 


Aluminum 


Oxide 


[Thermal Expansion, | 
from /0 950 | 


Thermal Conductivity 
Btu/hr/sq ft/in./°F 
mean temp. of 1500 F 


Density, g/cc 
Melting Point, F 


Hardness, Knoop 


silicate coatings as well as values 
comparing properties of the ce- 
ramic materials with those of 
stainless steel. 

The semi-molten condition of 
the particles as they strike the 


Stabilized 
Zircon Zirconium Stainless 
Oxide Steel 


surface permits them to deform 
and bond to the cool surface and 
to other deposited oxide par- 
ticles. Roughening the base sur- 
face prior to coating will improve 
the bond. As-applied, coatings 











have a porosity of about 8 to 
15%, and alone do not provide 
perfect protection against chemi- 
cal corrosion of underlying ma- 
terial. Protection can be in- 
creased by use of various addi- 
tives to the coating or by sub- 
sequent over-coating with other 
ceramic materials. 

On curved or tubular surfaces, 
careful consideration must be 
given to design of coated com- 
ponents, since ceramics are brit- 
tle materials. Their compressive 
strengths are about ten times 
greater than their _ tensile 
strengths. Tests on coated con- 
cave and convex surfaces show 
that a ceramic coating on con- 
cave surfaces such as _ inside 
walls of tubing will withstand 
many more cycles of heating and 
cooling than will a coating on the 
outside of the tube. 

Most of the data available at 
present concern aluminum oxide 
coatings. They can be applied in 
thicknesses of 0.005 to 0.050 in. 
In heavier coatings residual 
stresses may cause coating fail- 
ure on sudden heating or cooling. 
Adherence of coatings is good in 
spite of the fact that the bond is 
primarily a mechanical one:. Ac- 





Availability 


Both processes are available 
on a licensing basis. A license 
for applying Rockide coatings 
can be obtained by any sub 
scriber by applying to Norton 
Co., Worcester, Mass. There is 
no charge for the license, but 
processors pay a royalty of 
$1.65 per lb of Rockide rods 
used. Norton estimates the roy- 
alty will amount to an average 
of 2.5% of cost of the coating 
operation. The first announced 
licensee is the Bettinger Corp., 
Waltham, Mass. 

Armour’s Flame Spray Ce- 
ramics process has been li- 
censed to Continental Coatings 
Corp. of Ill., 2333 S. Michigan 
Ave., Chicago, who may sub- 
license other organizations in 
the contract applicator field. 











cording to Norton, a 1/16 in. 
metal sheet with a 0.010 in. coat- 
ing can be bent at room tempera- 
ture to a 45 deg angle without 
destroying the coating. As-de- 
posited coatings have a rough- 
ness of a few hundred micro- 
inches, though they can be 
smoothed to about 40 rms by 





TYPICAL PROPERTIES OF CERAMIC COATINGS 














| 
ROKIDE* ROKIDE* ROKIDE* 
A | Z | ZS 
Chemical Composition, % 98.6 | 98 65 Zr0- 
Al:0; Lime Stab ZrO. | 34 SiO. 
Crystal Form Gamma-type | Cubic ZrO, Cubic ZrO. 
| Silica Glass 
Bulk Density, g/cc 3.2 | 5.2 3.8 
True, g/cc 3.6 5] 4.15 
Total Porosity 8-12 8-12 8-12 
Thermal Expansion, 10 -¢/°F 
(70-2550 F) 4.3 6.4 2.3 
Thermal Conductivity 
Btu/hr/sqft/in./°F, mean temp of 1500 F 19 8 15 
Total Emissivity 0.3-0.4 0.3-0.4 0.3-0.4 
Melting Point, F 3600 4500 Glass phase 
at about 
3000 F 
Color White Tan Tan 














*Trade Name of Norton Co. 
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grinding 


with diamon: Whee|< 
Since the coating consistc of | 
chemically stable oxid 
not oxidize further at « 


or low temperatures a 
readily reducible. It 
tacked DY acids or alka 


ordinary conditions, though 


porosity reduces its value 
corrosion resistance. 

Heat 
coatings 
material melts at about 3600 pF 
The high temperature resistance 
coupled with a low thermal cop. 
ductivity of 19 Btu/hr/saq ft/iy 
°F at 1000 to 2000 F, makes th, 
coating an excellent thermal ip. 
sulator for high temperature ap. 
plications. According to Norton. 
a maximum temperature drop of 
1500 F has been reported through 
a 0.010 alumina coating unde 
certain conditions. In many cases 
the base metal can be melted 
without harming the coating. 


resistance of 
is excellent, since th, 


Applications 

Flame-sprayed ceramic coat- 
ings are as yet too new for 
lengthy field evaluation. Their 
properties would indicate that 
the major area of use would be 
in rocket, missile and jet engine 
components where extremes of 
temperature are encountered 
These would include 
motor tube linings and thermal! 
barriers in rockets; vanes and 
skin protection in guided mis- 
siles; tail pipe linings in ram 
jets; and inner combustion chamn- 
ber linings, cross fire tube lin- 
ing, flap nozzle coating, housing 
and shroud ring insulation in gas 
turbines. They could also be used 
for protection of burner parts, 
thermocouple tubes and electrical 
insulation. 

Commercial applications might 
include coating of pump impellers 
and housings, fan blades and tur- 
bines, and piping subject to cav- 
itation. They could also be used to 
coat graphite to reduce erosion, 
oxidation and wear; as a wettable 
coating for oil burner pans and 
grates; as a catalyst coating for 
flame equipment; as a hard coat- 
ing for softer materials such 4s 
aluminum, or mild steel; and as 
decorative surface coating. 


nozzles 
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fig 1—Nickel hydraulic components 
limensional control obtainable by electroforming. From 
left to right, spray nozzle with 0.002-in. ports, 0.020-in. 





indicate close 


A New Look at 


Electroformed 


Once limited to specialty products, electroforming 


s now being used for many production parts 


where these requirements must be met: 


»Kxceptional surface finish or detail 


» High precision 
Complex internal design 


by H. D. Rice, 


Vice President and Technical Director, Gar Precision Parts, Inc. 


= Though originally limited to 
prototype and extremely critical 
short run production, electroform- 
Ing has been refined to the point 
where often it can be economically 
competitive with other methods of 
Precision metal forming. Develop- 
ments include: 1) increased con- 
trol over physical characteristics 
and stress of deposits; 2) in- 
creased speed and efficiency of 
meta’ forming; 3) widening the 
hum! er of shapes that can be prac- 





tically produced; and 4) extending 
the number of materials to which 
deposits can be bonded. 

Where does it fit? 

Electroforming is suitable for 
forming parts where difficult in- 
ternal operations are involved and 
where dimensional accuracy and 
finish are critical. In this respect 
it is probably more nearly com- 
petitive with investment casting 
than with any other production 
method. In many cases, part-for- 





restrictor orifice, 0.500-in. dashpot cylinder, 1-in. viscosi- 
meter barrel, float switch barrel, pressure switch cylinder 
and 6.75-in. concentric barrel. 


arts 


part production of individual com- 
ponents of an assembly by electro- 
forming will be more expensive 
than with other methods. How- 
ever, many products produced as 
assemblies can be redesigned to 
allow them to be produced as one 
electroformed part, eliminating 
several steps of fabrication, finish- 
ing and assembly. Frequently this 
will provide additional advantages 
from the design standpoint. 

Tooling costs for electroforming 
are no higher, and in many cases 
are lower, than tooling for invest- 
ment casting. Although tank time 
may run to many hours, it is not a 
large cost factor. Cost per piece 
can be substantially reduced by 
“ganging” in the bath, producing 
a number of parts simultaneously. 
The number of parts that can be 
produced by grouping is determin- 
ed by the size and configuration of 
the parts and the size of the bath 
available. 

In addition to its production 
economies, of course, electroform- 
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Fig 2—Nickel, brass and aluminum 
join in microwave coupler “grown in 


OO 


Brass and aluminum components are 
machined and nickel is electroformed 
around them. 















Fig 4—Nickel pallet mold illus- 
trates practicality of electroforming 
in reproducing intricate dies where 
special processing conditions are en- 
countered, 













place” around expendable mandrel. 





Fig 3—Typical bond obtained by 
electroforming nickel on aluminum 
(x500). Aluminum is at top, nickel at 
bottom. 





Fig 5—Copper wave guide transi- 
tion electroformed over stainless steel 
mandrel illustrates method of pro- 
ducing precisely machined external 
surfaces concentric with internal. 


PROPERTIES OF ELECTROFORMED METALS 



















Ten Str, psi 

Elong, % in 2 in. 

| Therm Coef of Lin Exp, per °F 

Therm Cond, at 32 F, Btu/hr/sq ft/°F/in. 
| Hardness, Brinell 

Density, Ib per cu ft 

Mod of Elast, 1,000,000 psi 


Corrosion Resistance 











Nickel Copper Iron 
125,000 31,400 50,000 
20 15 25 
0.05566 0.05926 0.056611 
408 2680 500 
352 110 120-140 
553 555 492 
31.2 16 25.5 
Excellent Fair Fair to Poor 
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ing still offers advantages a. , 


method of producing ; ototype 
and experimental parts. 
in design, dimensions, 


hanges 
can be easily made during the q, 
velopment of a product. Thoyoi 
there are almost two do pu 
metals which can be electroforme, 
using an aqueous bath, on] nickel, 
copper, iron and silver are extep. 
sively used commercially. 
Nickel 

Small hydraulic orifices, nozzle; 
and cylinders are electroformed iy 
nickel (Fig 1) with an exceedingly 
high degree of reproducibility, 
Aside from its suitability for the 
electroforming process, nickel js 
used because of its corrosion re. 
sistance, hardness and good dens- 
ity characteristics which provide 
sharp clean edges. Nickel is built 
up to approximately 0.050 in. on a 
centerless-ground and lapped stee! 
mandrel which serves as the cath- 
ode. The nickel tubes are cut while 
still on the mandrel to ensure 
sharp edges and eliminate distor 
tion, and the mandrel is removed. 
Tubes are then pressed into appro- 
priate fittings and assembled as re- 
quired. Electroforming permits a 
remarkable degree of reproducibil- 
ity, yet imposes no limitation on 
the quantity of production parts 
produced with the same tooling. 
Over 3000 units of this type hav 
been produced in a week. 

The nickel microwave coupler 
shown in Fig 2 is produced by a 
technique known as “growing in 
place”. It consists of four alun- 
inum flanges and an internal brass 
iris plate which are assembled on 
an expendable mandrel cast of a 
low melting point alloy. Nickel is 
then electroformed around the 
flanges, plate and mandrel, form- 
ing a one-piece component. Melt- 
ing out the mandrel is the final 
step in production. The aluminum 
flanges are machined to dimension 
prior to assembly, and the brass 
iris plate is punched and shaved 
holding tolerances of +0.0002 in. 
Over-all internal dimensions of the 
finished coupler are held to +0.001 
in. and internal surface finish is 8 
rms throughout. During electro- 
forming, careful control of bath 
formulation, current density, 40- 
ode positioning and movement of 
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ajectrolyte in relation to cathode 
produce a uniform build-up of 
vickel along edges of the coupler. 
rhe resulting girder-like forma- 
rovides high strength and 
‘dity, while permitting thinnest 
vnasible Wall thickness to minimize 
ls ‘cht and material. Type of bond 
obtained between the electroform- 
ed nickel and aluminum or brass 
is indicated in Fig 3. Use of this 
method offers obvious advantages 
in elimination of distortion during 
fabrication, widening the types of 
metals that can be used in elec- 
troformed parts and permitting 
yse of external machining methods 
for forming otherwise inaccessible 
intricate part interiors. While 
meeting stringent mechanical and 
electronic requirements, electro- 
forming has lowered unit cost of 
these parts from about $175 to $95. 

The pallet mold (Fig 4) for 


, 7 
flon yp 





The 
Electroforming 
Process 


Electroformed parts are pro- 
duced by electrolytic deposition 
of metal on a conductive pat- 
tern. Resultant parts conform 
atomically to the shape and 
surface of the pattern. Metal is 
supplied by compounds in the 
electrolyte and a bar of purified 
metal suspended in the bath to 
act as the anode for the plating 
current. Electroforming differs 
from plating in that solid parts 
are produced with thicker de- 
posits which are later separated 
from the pattern. Deposited 
metal exhibits high purity and 
density with a long, needle-like 
crystal structure typically 
aligned at 90 deg to the pat- 
tern surface. 

A wide range of hardness, 
ductility and tensile strength 
can be produced by controlling 
bath content, rate of deposition, 
agitation and other bath vari- 
ables. Though heat treatment 
of formed parts is possible, it is 
usually unnecessary. Almost 
two dozen pure metals can be 
electroformed in aqueous baths, 
though nickel, copper, iron and 
Silver are the only ones used in 
commercial production. 
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manufacturing fused glass elec- 
tronic components is being elec- 
troformed in nickel in production 
runs in excess of 2500 units 
Nickel is used because its ¢co- 
efficient of expansion closely cor- 
responds to that of the glass, 
avoiding cracking and distortion 
as the mold is heated and cooled 
during production. After machin- 
ing the master or matrix, produc- 
tion masters are electroformed. On 
these production masters, several 
sheets containing ten or more in- 
dividual 10 x 1% in. pallet molds 


+ tn 


are electroformed simultaneously. 
Copper 

Next to nickel, copper is prob- 
ably the most widely electroformed 
metal. A good example of a large 
electroformed copper component is 
the 12 in. microwave transition 
(Fig 5). Circular-to-rectangular 
transition area of the interior is 
held to +0.002 and —0.000 in. 
tolerances at stations 14 in. apart 
throughout its length. Wall thick- 
ness averages 0.100 in. The part is 
formed on a stainless steel man- 
drel the turning centers of which 
are used to hold the part for ex- 
ternal machining of the end areas. 
This technique assures a high de- 
gree of concentricity between in- 
side and outside surfaces. The 
mandrel is then removed by mak- 
ing use of the difference in expan- 
sion coefficients between the steel 
and the copper part. Since elec- 
trical characteristics of these 
transition pieces change with 
changes in dimensions and finish, 
uniformity is vital to predictable 
operation of the component. 
iron and silver 

Electroforming in iron has been 
predominantly used for salvage 
and build-up applications and in 
molds for plastics. The U.S. Bu- 
reau of Printing and Engraving 
uses electroformed iron printing 
plates to maintain optimum ac- 
curacy in producing paper cur- 
rency. In the event of war-time 
material shortages, many parts 
currently produced in nickel or 
copper could be made in iron, or 
could consist of a laminate of a 
relatively thin deposit of the crit- 
ical material backed with iron. 

Where high conductivity is re- 
quired, as in certain small, ex- 














Consider electro- 
forming when 


. high precision, in the range 
of 0.002- to 0.0002-in. tolerances 
must be held. 

. complex mternal areas are 
inaccessible to ordinary forming 
methods. 

. surface finish in the range of 
8 rms or under is mandatory. 

. . intricate surface detail must 
be exactly reproduced either in- 
ternaliy or externally. 

... thin walls make forming by 
other methods difficult or costly. 

. metallic purity and freedom 
from foreign elements is essen- 
tial. 

. . prototype quantities would 
preclude other methods due to 
high set-up and modification 
costs. 


But remember that 
lamitations are 


. . selection of materials is con- 
fined to nickel, copper, iron and 
silver for practical production 
due to economics of materials 
costs. 

. only one finished surface 
normally can be held to critical 
surface and dimensional toler- 
ances. As-formed external finish 
is usually adequate, but machin- 
ing or grinding must be used if 
other surfaces must be highly 
finished or precisely concentric. 

. rate of production, that is 
part build-up, is relatively slow. 
However, where part size and 
shape permit, ganging in the 
tank can greatly accelerate pro- 
duction volume. 

... Shapes are restricted to those 
with bosses or projections which 
are wider than they are high. 
These appear as grooves or re- 
cesses in the matrix and general- 
ly metal cannot be electrode- 
posited into recesses which are 
deeper than they are wide. 





tremely high frequency radar 
waveguides, silver is desirable 
either in solid form or as the inter- 
layer of a laminate. However, its 
high cost limits its use for many 
applications. 
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Materials at Work New and old materials in unusual applications 





WAS 


Lead, Cement Guard Against Radiation Development of 
a cold-setting lead cement mixture solved a seating problem in the 
ball-joint sockets of a mobile radiation shield (left) at the Argonne 
National Laboratory. The problem was to find a way of seating the 
ball so that manipulators could operate freely, while at the same time 
maintaining shielding integrity of the assembly. The aew mixture is 
made up of lead shot and powder, cement and water. 

Water and cement are first mixed to a slurry, after which lead powder 
and shot is mixed in to form a uniform dispersion. The mix sets slowly 
permitting small batches to be poured at a time. Forms can be removed 
from 16 to 24 hr after pouring. Rotating parts cast into place are 
grease-coated, and rotate freely within 8 to 12 hr after pouring as 
shown at upper right. After setting for 30 days, compressive strength 
of the mixture ranges from 2200 to 2500 psi and shielding properties 
are approximately 1144 times as effective as steel for gamma ray energy 
up to 1.33 mev. Other applications for the material are suggested by 
the flask shield shown at lower right. 
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Accuracy in Plastics 

The high degree of as-molded ac- 
curacy possible in plastics parts is 
exemplified by this molded alkyd 
spring holder being mass-pro- 
duced for the government. Toler- 
ances in the ten thousandths are 
indicated on the print. Concen- 
tricity of o.d. and the larger i.d. 
must be held within 0.0005 in. 
Part is being molded by Mason, 
Shaver & Rhoades of E. McKees- 
port with a Plaskon alkyd material 
produced by Barrett Div., Allied 
Chemical and Dye Corp. 


Cast Stainless 
Pump Casing with a wall 
thickness of 4 in., an o.d. of 38.5 
in. and an over-all height of 25 in., 
this casing for a double volute 
pump is cast in ACI type CH-8C 
alloy (0.08 max carbon, 12-15 nic- 
kel, 22-26 chromium and 10xC% 
columbium). Close control of al- 
loy constituents keeps ferrite 
content low enough to prohibit 
sigma phase embrittlement result- 
ing from welding during assembly 
into piping system. 

Designed by the Atomic Equip- 
ment Dept. Westinghouse Electric 
Corp., the casting must withstand 
4 4650 psi hydrostatic proof-test 
With zero leakage; radiographic 
examination to reveal internal 
quality within ASTM E71-Class 2 
requirements; and other chemical 
and physical tests. Casting must 
be in accordance with ASME 
Power Boiler and Unfired Pres- 
Surv Vessel code, Section I. 
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Typical parts made from sisal- or glass-polyester premix. Sections generally 


range from 0.090 to %& in. 


Premix Plastic Moldings 
for Low Cost Parts 


“Gunk-molding” is a low cost method of molding rein- 
forced plastics. Now, use of sisal fibers instead of glass 
makes it still more practical for mass produced parts. 


by John B. Campbell, Associate Editor, Materials & Methods 


@ Reinforced plastics may not yet 
be practical for major body 
panels, but they are becoming 
more and more widely accepted 
for other, less spectacular applica- 
tions in mass-produced cars. Be- 
hind this current growth are two 
important developments: 1) a 
low-cost, high-production molding 
process, and 2) a low-cost ma- 
terial. 

The molding process is general- 
ly known as “premix molding’’. In 
premix molding, the fibrous rein- 
forcement is not in the form of a 
mat or cloth, but rather in the 
form of short, chopped strands 
mixed uniformly with the polyes- 
ter resin, fillers and other in- 
gredients of the molding com- 
pound. This putty-like compound 
or “gunk” is molded by conven- 
tional compression or transfer 
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molding techniques. 

Premix molding itself is not a 
brand new process. For several 
years, glass-reinforced polyester 
premixes have been used in vari- 
ous. electrical and mechanical 
parts. However, most of these 
parts have been relatively small, 
and it was not until Woodall In- 
dustries began turning out thou- 
sands of large, sometimes com- 
plex parts daily that premix 
molding achieved the stature of a 
major process. 

Premix-molded parts are not as 
strong as mat- or cloth-reinforced 
parts. Where lower strength can 
be tolerated, however, premix- 
molded parts offer some signi- 
ficant advantages: 

1. Complex parts can be made 
more economically. Details such as 
holes, slots, grooves, ‘tapers and 
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bosses can be molded in 
single part may suffice 
assembly of 


thus, a 


many par might 
otherwise be required. 
2. Production is mo) rapid: 
press cycles are only about ono. 
half to one-third as lo as ip 
wet layup because dies ean be 
loaded and unloaded mor: simply, 
3. Preforms or die-cut mat 


blanks are not required. 
4. Less material is wasted be 


cause it is possible to weigh oy 
the correct charge in advance. 

5. Premixing makes it possible 
to control more easily the relative 
proportions. of 
fillers. 

6. Molding materials are cheap. 
er because the reinforcing fiber 
may be obtained in its simplest 
and least expensive form. 

7. Since the reinforcing fiber 
need be available only in its sim. 
plest form, a greater variety of 
reinforcing fibers can be used. 

This last point is an important 
one. A majority of the premix 
parts now being made by Woodall 
are reinforced not with glass but 
with sisal. Sisal, a natural vegeta- 
ble fiber, is only about one-half to 
one-fourth as expensive as glass 
Even though the “‘as-compounded’ 
cost differential may not be sub- 
stantial by some standards—som 
sisal-reinforced compounds are 
only a few cents a pound cheaper 
than some low-glass compounds- 
it is enough to be significant 1 
determining the feasibility of re- 
inforced plastics for certain mass- 
produced parts. 

Paralleling Woodall’s develop- 
ment of premix molding, then, has 
been its development of a new él- 
gineering material. Sisal-polyeste! 
parts weigh less, have lower 
strength and are slightly more 
water-absorbent than glass-poly- 
ester parts. In_ general, sisal- 
polyester is used for functional, 
low-cost parts to be subjected t 
little stress. For more highly 
stressed parts or parts to be & 
posed to weathering or condens2 
tion, glass-polyester is preferred. 


resin, fiber and 


Applications 


Sisal-polyester premix dates 
back about five or six years when 
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Cheap. 5 
g fiber Loading the die... - unloading the part. . : | 
implest Operator positions weighed charge of extruded premix (stacked Fiber reinforced polyester molding is ready for 

ut left). finishing and assembly. 
y fiber 
“ in. it was first used for the housing the entire width of the dash—one three million such parts have been 
a of a rear window defroster fan, on each side of the fire wall. The produced in Woodall’s Detroit 
- an auto accessory made by Eaton 5.6-lb engine-side molding com- plant. 
hens Mfg. Co. Now it is used for a bines ductwork, the heater coil Most of these parts have been 
or variety of housings, panels and cover, and the fan and motor sup- fairly large and strictly func- 
roodall ducts, but the largest single ap- port. The 2.8-lb passenger-side tional; consequently most of them 
88 but plication for sisal-polyester today molding consists entirely of duct- have been made in natural color 
Legg is the heater housing and duct work. or black and without further sur- 
ee system for the 1955 Chrysler line. According to A. J. Carter, of face finishing. However, a num- 
7~ “This new heater-defroster unit Chrysler Corp., the premix-molded ber of parts have been painted or 
opie was originally designed as a spot- heater housing has resulted in molded in color. In the future, 
® sub welded steel assembly. It would substantial savings due to 1) Woodall engineers believe that 
—- have required 15 major stampings _— elimination of labor required to painted premix moldings may well 
a as well as more than 100 minor handle and spot weld a large num- be competitive with painted die 
— parts. Past experience had shown ber of stampings, 2) elimination castings for smaller decorative 
inde— that such a design would raise of sealing at spot welded joints, parts. 
vie troublesome problems in sealing 3) elimination of painting opera- Properties 
$ - and in assembly fitting. It was tions, and 4) absence of assembly By varying the formulation, it 
ad realized that many such difficulties problems created by poor-fitting is possible to design premix ma- 

could be eliminated by a com- parts. The integral design has terials with specific character- 
yer bination of large plastic moldings. also improved appearance and per- istics such as low moisture ab- 
a, has The problem was to develop a formance of the heater. Hot air sorption, good color, high heat re- 
wal a plastic molding that was _ eco- temperature is 10 F above that in sistance, good electrical proper- 
-. homically competitive with a steel a steel housing because of the ties, high strength, good surface 
Dare assembly, yet could withstand the fewer seals required and the _ finish, short cure time, good flow, 
ouy. heat and vibration encountered on thermal insulation provided by long shelf life or minimum cost. 
Sesl- the engine fire wall while support- the plastic. . Physical properties of three wie 
ional, ing the weight of the heavy motor In addition to heater housings cost materials used by Woodal 
ae ty and fan, and ducts, automotive parts being are listed in the accompanying 
ighly As it turned out, a_high- made of either sisal- or glass-re- table. bi ie s 
e ex strength material was not neces- inforced polyester include seat An important limitation 0 
/ sary because section thickness had sides and backs, arm rests, gar- present materials is their lack of 
rred. to be increased anyway to provide nish moldings, door panels, air uniformity. This lack of uniform- 
; Sufficient weight for sound deaden- ducts and baffles, defroster noz- ity has been demonstrated by J. 

ing. The sisal-polyester design  zles, filter housings, radio speaker W. Greig, of Woodall Industries, 
dates finally adopted consists of two housings and air conditioner cov- as follows: ; 
when large moldings that cover almost ers, pans and ducts. More than Test panels measuring % x 12 
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x 12 in. are molded under con- 
trolled conditions of time, tem- 
perature and pressure. Each panel 


is made with a single center 


charge. The molded panel is cut 
into about 14 test specimens as 
Shown in Fig 1, and flexural 
strengths of these specimens are 
High values reflect 
concentration plus 
orientation of fibers. 
Low values reflect low fiber con- 
tent plus unfavorable orientation 
of fibers. 


determined. 
high fiber 


favorable 


Curve A is a typical frequency 
distribution of the flexural 
strength values obtained for a 


“low-strength compound”. Curve 
B represents a typical “high- 
strength compound”. Note the 


extreme breadth of this distribu- 
tion. Similar results have been 
found with tensile and impact 
strengths. Curve C shows an 
“ideal” distribution that provides 
an intermediate, but dependable, 
design strength. This last curve 
represents the kind of material 
Woodall engineers would prefer to 
have, if possible. 

Properties of premix-molded 
parts depend to a considerable 
extent on the flow of the com- 
pound during molding. In the test 
panel described above, flow is 
about as nearly ideal as can be 
anticipated for any commercial 
molding, i.e., virtually unimpeded. 
Ordinarily, however, the shape of 
the part causes interference with 
flow, resulting in a break in the 
front of the material as it flows 
through the die. When the two 
fronts created by a break flow 
together again they may form a 
visible “weld” line. This type of 
weld line marks a plane devoid 
of fiber reinforcement and hence 


a plane of weakness. An experi- 
enced molder, in cooperation with 
the part designer, can solve this 
problem through proper part and 
mold design, proper selection of 
material, and proper charging of 
of the mold. 

Molding compounds 

Woodall’s premix molding com- 
pounds usually contain about 40% 
by weight of polyester resin. 
Fiber and filler contents vary de- 
pending on the application or on 
physical properties required. Re- 
inforcing fibers are kept short to 
minimize fiber orientation and re- 
sulting planes of weakness. Fillers 
may include such common mate- 
rials as calcium carbonate, alumi- 
num silicate and asbestos. Com- 
pounds also contain pigments, a 
catalyst and an internal mold 
lubricant. 

The processing characteristics 
of polyester resins make them 
particularly suitable for premix 
molding. They are clear liquids 
that can be furnished in various 
viscosities, and therefore no sol- 
vent is needed in their formula- 
tion. With a catalyst addition 
they can be rapidly converted to 
solids by controlled application of 
heat. Also, they do not give off 
any volatiles during cure. 

Not all commercial polyesters 
successfully. The 
resin must have a relatively flat 
viscosity-temperature curve, i.e., 
viscosity must not drop. too 
sharply at elevated temperatures. 
Otherwise, the resin may be so 
fluid at the molding temperature 
that it will be squeezed out of the 
compound when the dies are fully 
closed, resulting in segregation of 
resin and filler. The resin used 
in Formadall materials is made 


can be used 


by Rohm & Haas Co. 
The premix compound 

prepared by weighing a 

ing fillers, fiber and ; 


av } 


ingredients; weighing 

and adding it to the d 
then blending dry and 
gredients. The wet m 
then either balled or extri 


iX 


ed Into 


sausage shapes. From these balls 
or sausages, individual harges 


are weighed for each press 
Eventually, Woodall engineer, 
hope to simplify the charging 
procedure by merely cutting th, 
sausage into lengths of correct 
charge weight as it is extruded 
Molding process 

The molding process is as fol- 
lows: 

1. One or more weighed charges 
of the putty-like molding com. 
pound are loaded on the lower of 
two hot matched-metal dies. 

2. The matched dies are closed 
under pressure, forcing the cor- 
pound to flow and fill all portions 
of the die cavity. 

3. Pressure and _ temperature 
are maintained for a_predeter- 
mined dwell time. 

4. Dies are opened and the 
formed part removed hot. Usv- 
ally the part is then placed in a 
cooling jig which may be mounted 
continuous belt 

5. The cooled part is removed 
from the jig, inspected and trans- 
ported to the finishing depart- 
ment. 

6. The part may then be sub- 
jected to certain mechanical fin- 
ishing operations, fitted with 
various sub-assembly parts, and 
painted if necessary. 

Proper placing of the charge is 
important. The charge must be 
placed in such a position that it 


on a conveyor 


Heater housing and duct system for Chrysler cars. Left, passenger side housing. Right, engine side housing. 
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to all parts of the die 
ler as low a pressure as 


avity U 

eile [t must also be located 

4 ' way as to minimize 

enter ce to flow by the shape 

* 4} (as discussed above) 
large parts, two or 

three Ol nore separate charges in 


diferent parts of the die cavity 
are necessary to insure proper 
flow. 

Molding pressures range from 
50 psi for a simple part to a maxi- 
mum of about 800 psi. Most parts 
require pressures of at least 200 
psi. The pressure required de- 
pends both on the flow character- 
istics of the molding compound 
and on the distance the mate- 
rial must flow (which is, in turn, 
a function of the size and shape 
of the part, and the number, size 
and location of the charges). Be- 
cause molding pressures are low, 
even a 200-ton press, provided it 
has sufficient platen area, can 
easily handle extremely large 
moldings. Most of the presses 
now being used by Woodall are 
of this size, although some presses 
of up to 800 or 1000 tons are also 
being used. 

Molding temperatures’ may 
range from 200 to 350 F, but the 
optimum range for high produc- 
{ pears to be ‘about 290- 
s20 F, Dies are heated by 150-lb 
steam, 

Cure or dwell time may range 
from 30 sec to 2 min, depending 
on temperature and the thickness 
of the part. At a temperature 
within the 290-320 F range, dwell 
time for material up to about % 
in. thick is about 45-60 sec. 
Hourly preduction rate depends 
on many different factors, but 40- 
50 parts per hour is possible. 

Die construction is conventional 
for compression molding (see Fig 
2). For complex parts, the usual 
male and female dies may be sup- 
plemented by a laterally-operating 
‘am or male punch. Pinch off 
edges are provided to ‘trap the 
material in the die cavity. Dies 
are cast steel and surfaces are 
chrom: um plated to provide a 
800d finish. 

Refer. ncees 
A. Carter, “Reinforced Plastic 
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Fig 2—Die operation for premix molding. 





TYPICAL PROPERTIES OF POLYESTER PREMIX MOLDINGS 





8-in. specimen, 4 
in. span. 


Modulus of elasticity in flexure, | Same as above 
105 psi 


lzod impact strength, ft-Ib/in. | ASTM D 256-54T 
Hardness, Rockwell M ASTM D 785-51 
Water absorption, % in 24 hr ASTM D 570-54T 


Thermal conductivity, Btu/sq | ASTM C 177-45 
ft/in./hr/F 


Heat distortion temperature ASTM D 648-45T 
(at 265 psi) 








Property Test Method (sisal- (sisal- (glass- 
reinforced) reinforced) reinforced) 
Specific gravity at 77 F ASTM D 792-50 1.52-1.55 1.64-1.68 1.82-1.85 
Flexural strength, psi ASTM D 790-49T 4500-9000 5200-9100 9000-14 060 


modified : % x 1% x 


| 
Formadall 40 | Formadall 50 | Formadall 128 


6.5-8.5 15-95 9,0-1.05 
15-38 | 18-35 2.3-4.0 
35-60 | 35-60 64-80 
| | 
18-23 1317 | 05-07 
see ots | 14 
200-210 | 200-210 | 200-210 








Heater Housings and Ducts”, a 
paper presented at the SAE Golden 
Anniversary Summer Meeting, At- 
lantic City, N. J., June 15, 1955. 

James W. Greig, “Matched Metal 
Die Molding of Premixed Reinforced 
Plastic Molding Compound”, a paper 


presented at the SAE Golden Anni- 
versary Summer Meeting, Atlantic 
City, N. J., June 15, 1955. 

T. B. Merrill, Jr., “Automotive 
Materials Changes”, Materials & 
Methods vol. 41, no. 1, Jan. 1955, 
p. 86. 
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Reducing grain size 
from this... 


to this... 


resulted in... 


Fine Grained Phosphor Bronze 


for applications like these... 





in the series of copper 


with 


g§ Lates 
extra-fine 


vailable 
ain structure are the phosphor 


Produced under the name 
nyraflex by the American Brass 
Co. these alloys are not new but 
are distinguished from the regu- 
lar phosphor bronzes by their 
grain S1Zes 

The new fine-grained modifica- 
tion is available in the following 
sandard phosphor bronze compo- 
sitions: Grade A (5%), Grade C 
3%) and Grade D (10%). These 
grades will be supplied in the 
tempers defined by the tensile 
properties in ASTM specification 
8-103 for strip and B-159 for 
wire. However, the procedure em- 
ployed in producing the fine 
grained modification is applicable 
at present only to relatively thin 
material and the alloys are avail- 
able only in sheet or strip up to 
0.062 in. thick and in wire up to 
3/16 in. in dia. 

The most important production 
difference between the regular 
phosphor bronzes and the new 
product lies in the final anneal 
which is devised to yield a mate- 
rial with grain sizes no larger 
than 0.012 mm. As a result, Dura- 


flex is said to have superior sur- 
face smoothness, appearance and 
Mechanical 
affected 
corrosion resistance is as rood as 
that of the 
bronzes. 


hardness. properties 


are also favorably and 


regular phosphor 

Resistance to fatigue is defi- 
nitely improved by decreasing the 
grain size. Endurance limits de- 
termined on Grade A _ phosphor 
bronze in hard temper showed 
that the fine-grained modification 
had a 30% greater fatigue life 
than the regular product. Prop- 
erty improvement is shown also 
in the tensile test. For a given 
tensile strength range, there is a 
decided increase in the elongation 
with no sacrifice in yield strength. 

Because of the increased ductil- 
ity, formability is greater. This 
is particularly advantageous when 
increased strength is desirable in 
a product. Thus it is possible to 
form extra-hard Duraflex to the 
same degree which can be used 
in forming hard-temper ordinary 
phosphor bronze. Or spring tem- 
per fine-grained material can be 
used in place of extra-hard tem- 
per regular material. The result 
is the ability to produce harder 


and more durable parts where 
considerable forming is necessary. 
Alternately, it is possible to save 
material, where the properties of 
regula phosphor bronze _ aré 
satisfactory, by 
gage. 

Like the fine-grained 
available previously, these fine- 
grained bronzes retain a smooth 
surface finish after forming and 
do not show the familiar orange- 
peel effect which occurs frequently 
when coarser grained metal is 
formed. The result is a marked 
reduction in the time required to 
finish the surface, a major advan- 
tage in these days of high labor 


costs. 


using a thinner 


brasses 


Applications 


Within the limitations of size 
and alloy composition mentioned, 
these fine-grained materials can 
be applied in all of the varied uses 
in which the standard phosphor 
bronzes serve. 

Because of their excellent elas- 
tic properties, the phosphor 
bronzes are used widely for 
springs. For flat springs Grade A 
and Grade C are used in the 
majority of applications. These 
include contact springs in com- 
munication and power transmis- 
sion systems, spring-clip type 
binding posts, relay springs and 
clock springs to mention a few 
applications. 

In wire form Grade A is used 
most widely, while Grades C and 
D serve for possibly 5% of appli- 
cations. Wire is used for the pro- 
duction of tension, compression 
and torsion springs of many 
shapes and sizes. Wire serves also 
for the production of cotter pins, 
snap fasteners, wire rope, and 
electrical contacts. 

Phosphor bronzes are _ used 
widely for bellows and diaphragms 
because of their excellent resis- 
tance to fatigue. Since surface 
smoothness improves fatigue re- 
sistance, the fine-grained mate- 
rials should give superior service 
to the ordinary material in appli- 
cations of this nature. 
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Silicone-Glass Parts by 
Vacuum Laminating 


Here is an economical way of producing small quantities of oversize, 


comple wv Or expe rime ntal parts without t he Cx pe Vis ¢ of production molds. 


by K. Hoffman and E. Elliott, Product Engineering Laboratories, Dow Corning Cor, 


To make this part... 
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m laminating is usually 
d with 


glass-reinforced 


polyesters, but 

lami- 
high temperature serv 

he made with certain 

esins by taking into con- 
a few basic differences 
ing properties 


like polyesters which are 


olvent-free, silicones must 
ied to glass cloth in solu- 


. saturate 


cloth 
with resin 


4... enclose entire 


assembly in bag, 
and evacuate 


tion (as are phenolics), then pre- 
cured to drive off the solvent and 
advance the resin to the laminat- 
ing stage. The silicone laminating 
process is called “dry lay-up” to 


distinguish it from the “wet lay 


with nNoly 


up” techniques used 


esters where resin 1s poured on 


glass cloth or mat right in the 


mold. 


2. Viscosity of a silicone resin 


2... layit over 
the form, 
and precure 


5... smooth laminate, 
then give it 
preliminary cure 


at its laminating temperature is 
about 10 times that of a polyester 
resin at its laminating tempera- 
ture 

3. Like phenolics and ureas, the 
Silicones are condensation resins 
and give off volatiles during curs 

Vacuum laminating, also known 
“bag’ or “extreme 
laminating, is a 
long and fairly complicated proc- 


as “‘contact’’, 


low pressure” 


3 ...add parting 
blanket and 
spacing cloth 











6...stripof all 
coverings and give 
laminate final cure. 
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ess compared to matched die 
molding. On a unit-cost basis, it 
is much more than 
matched die molding for long 


expensive 


runs. However, it offers a way to 
obtain a small quantity of parts, 
indistinguishable from those made 
in matched die presses, at a frac- 
tion of the cost of a single steel 
mold. As a result, vacuum lami- 
nating is becoming an increasing- 
ly popular method of producing a 
few oversize, complex or experi- 
mental parts without the expense 
of production molds. 

A good example of a part that 
was vacuum-laminated with a 
silicone resin is an experimental 
section of the hot air duct to be 
used for wing anti-icing on the 
C-130 airplane being made by 
Lockheed Aircraft Corp. at Mari- 
etta, Ga. This part must with- 
stand hot air temperatures of 400 
F and higher. Its configuration 
includes a series of flat-bottom 
parallel channels for warm air 
flow, plus a compound curve. 
Fifty such parts will be used in 
each plane. 

Conventionally, this part has 
been made from 0.016-in. alumi- 
num alloy and spot welded to the 
aluminum outer skin. Such thin 
aluminum sheet is easily deformed 
and is therefore difficult and ex- 
pensive to fabricate and assemble. 
A plastic laminate of equal thick- 
ness can be bent and bumped 
without permanent deformation. 
A silicone-glass laminate is lighter 
than aluminum (expected weight 
saving is 40 lb per plane) and has 
higher strength at elevated tem- 
peratures. Also, it is beieved that 
a laminate of the required stabil- 
ity will nevertheless be flexible 
enough to be expanded against 
the outer skin without need of 
further fastening. 

Here is how this duct section 
was made by vacuum laminating 
prior to its recent acceptance as a 
production part: 

1. Glass cloth was saturated 
with diluted resin. 

If more than a dozen sample 
parts had been required, pre- 
formed and precured cloth would 
have been used. Here it was more 
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economical to perform all produc- 
tion steps in a single cycle using 
the same mold. 

used was  heat-cleaned 
181-style cloth. 


lyzed Dow Corning 2106, diluted 


Glass 


Resin was cata- 


with toluene to a viscosity of 7 
sec on a Dow Corning No. 2 cup 
to provide a laminate containing 
35% resin by weight. 

In general, the lower the resin 
content (down to a certain point), 
the greater the strength and the 
elevated-temperature strength re- 
tention of a silicone-glass lami- 
nate. Best strength properties are 
usually obtained with this type of 
cloth and about 27-30% resin. The 
35% resin content was selected 
for this part in order to allow for 
“flowout” during molding and 
avoid brittleness in the thin sec- 
tion. 


2. Resin-soaked cloth was laid 
on the form and given a brief 
cure to drive off volatiles. 

A form block used in making 
the original aluminum parts was 
available, but it could not be used 
to form the laminate in one step. 
Therefore, a finished aluminum 
part itself was used as the mold. 

Precure was 4 min at 280 F in 
an air-circulating oven. Since 
there were only two plies, the en- 
tire laminate could be precured 
at one time. The resulting two- 
ply shape was similar to a pre- 
form. 

3. A thin sheet of silicone rub- 
ber was laid over the preform, 
and coarse-weave glass cloth was 
wrapped locsely around the pre- 
form and mold to provide a 
spacing layer. 

In vacuum laminating, the bag 
often tends to seal off the area 
around the valves before all air 
pockets elsewhere are evacuated. 
The coarse glass cloth layer tends 
to keep air passages open and 
thereby insure uniform pressure 
over the entire surface. 

The rubber interleaving was 
used to keep the weave pattern 
of the spacing cloth from being 
impressed in the surface of the 
laminate. Heavy, heat-resistant 
cellophane was equally effective as 
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a parting layer but made it dif. 
cult to obtain a wrinkle-f; 
face. 

4. The entire assembly wa, 
enclosed in a plastic bag which 
was then evacuated by a 
vacuum pump. 

The bag was made by wrapping 
20-mil polyvinyl alcohol film one, 
around the assembly and hea} 
sealing it. Bent-stem valves fitteg 
with thin rubber gaskets were 
fastened to the bag at each eng 
The valves were connected to the 
pump by rubber tubing, and tube. 
valve joints were sealed with a 
high-vacuum ~— grease. During 
evacuation the seal was carefully 
checked for possible leaks. The 
bag itself was straightened out 
and held as flat as possible to 
minimize air pockets and wrinkles 

5. With the vacuum still on, 
the entire assembly was sub- 
jected to a brief softening and 
burnishing treatment to smooth 
the laminate, then a 3-hr pre- 
liminary cure at 280 F. 

Although the _ plies were 
smoothed down as tightly as pos- 
sible during evacuation, certain 
areas along the parallel ridges 
persisted in rising, showing traces 
of air bubbes. This springiness 
was at least partly due to the a 
stiffness of the preform whicl roof 
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tended to wall in entrapped air aldy 
These bubbles were removed by Axels 
oven-heating the assembly for 3 load 


min at 280 F, then burnishing 
rapidly. (This process can be re- 
peated as many times as neces- 
sary provided the oven tempera- 
ture does not exceed 300 F.) The 
oven was large enough and burn- 
ishing time short enough so that 
the men could work right in the 
oven. 

When satisfactorily smooth the 
laminate was given a preliminary 
cure by heating the entire assem- 
bly—stil! under vacuum—for 3 hr 
at 280 F. The laminate was then 
strong enough to support its own 
weight. 

6. Bag, spacing cloth and part- 
ing blanket were stripped from 
the form, and the laminate—still 
on the form—was given a final 
12-hr cure at 480 F. 


as 
ren 
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Materials at Work New and old materials in unusual applications 








Proof Testing 

steel Aircraft Hook Made of steel 
uling with steel forgings flash-welded 
oeach end, this 82-in. hook is designed 
0 bring landing airplanes to a quick stop 
board aircraft carriers. It is here being 
roof-loaded in tension on a 440,000-lb 
faldwin universal testing machine at 
Axelson Mfg. Co., Los Angeles. Tensile 
lad on the hook is 62,000 lb. Tensile 
trength of the heat treated AISI A4340 
steel used is 260,000 to 280,000 psi. 





Porous Plastics Air bubbles burst from 
a pillow made of a new porous plastics material 
consisting of microscopic inter-connecting cells. 
Called Air-Porous Koroseal, the material is not 
perforated after forming, but is formed with 
a porous structure with approximately 50,000 
cells per sq in. According to B. F. Goodrich, 
the cells act as “air conditioners” in allowing 
moisture vapor and air to permeate its surface. 
It is said to feel cool and fresh in summer 
heat, yet remain comfortable and pliable in 
winter temperatures. It can be applied to any 
type of fabric backing material including knit 
backs, sateen backs, broken twills and light- 
weight fabrics such as drills and sheetings. Soft 
and workable, it readily conforms to desired 
contours. 
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300,000-lb capacity machine. 


1—Tensile testing a typical sample of chain in 





determinations being made on cas. 
hardened cross chains for automobile tire chains. 


2—Hardness 


How Welded 





Many different mechanical, metallurgical and nondestructive tests 
are used to assure top quality and uniformity of materials. 


®@ Both destructive and nondestruc- 
tive testing techniques are em- 
ployed to control quality and uni- 
formity of materials in the welded 
chain produced in the York plant 
of the McKay Co. Destructive test- 
ing is used to establish the quality 
level of a representative number 
of samples from a_ batch-type 
operation such as heat treating. 
Nondestructive tests are applied 
to each link of certain basic types 
of welded chain to make certain 
that each foot of chain conforms 
to standards established by the 
Chain Institute, ASTM or other 
standardization groups. 
Destructive testing 

Destructive testing is used pri- 
marily to check the heat treatment 
used in the manufacture of the 
ehain. Sample lengths are taken 
from each batch of chain from the 
heat treating furnaces and are 
tested to destruction to determine 
the yield strength, ultimate tensile 
strength and elongation. 

Hardness of the chain during 
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and after heat treatment is an- 
other important factor in chain 
quality control. Standard Rockwell 
and Brinell testing equipment are 
used. In the case of case-harden- 
ing, depth of the hardened area is 
of vital importance. This depth 
is measured by examining the 
cross sectional area under low 
magnification. 

Toughness (impact resistance) 
is another important quality 
sought in chain manufacture. In 
many cases a moderately hard, 
tough chain will outwear a much 
harder but more brittle chain. In 
most cases, extreme brittleness 
should be avoided. Standard im- 
pact testing equipment is used to 
determine the toughness. 

Quantitative reports on the me- 
chanical properties of the chain or 
chain material often prove inade- 
quate. It becomes necessary to ex- 
amine the structure of the metal 
itself. 


Nondestructive testing 
The old adage that “A chain is 
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no stronger than its weakest link” 
summarizes the inspection and 
testing problem confronting ever) 
chain manufacturer. Each link 
must be tested to insure its per- 
formance. Such 100% testing must 
not impair the usefulness of the 
chain or chain assembly. 

The most common approach to 
the problem of 100% testing 1s 
proof testing. Proof testing is per- 
formed in a standard chain testing 
machine. The load is applied in 
direct tension to a straight length 
of chain with a uniform rate of 
speed represented by a separation 
of the tester heads not exceeding 
10 in. per min. The test shows the 
load in pounds which the chain 
withstood in the condition and at 
the time it left the factory. The 
proof load for welded steel chain 
is equal to twice the recommended 
safe working load limit of the 
chain. For wrought iron chain, the 
proof load is approximately 15% 
greater than the recommended 
safe working load limits. 
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3—Toughness is checked on standard impact test- 


by H. F. Reid, Jr., Manager, Technical Service Dit 


4——Metallographic examination of the effect of 


heat treatment on structure of an experimental chain 


material. 





»., the McKay Co. 


Chain Is Tested 


Most of the welding of chain is 
done by resistance welding. Elec- 
trical control devices are available 
to insure uniformity and reprodu- 
cibility of the welding cycle. How- 
ever, the master links and coup- 
ling links may be of greater dia- 
meter than can be welded in chain 
production equipment. Their vari- 
ous shapes and close hook-up fur- 
ther restrict the use of automatic 
welding equipment. At the McKay 
Co. such large size links are welded 
using atomic hydrogen techniques 
and filler metal of the same gen- 
eral composition as the base ma- 
terial. 

In recent years there has been 
an increasing demand for radio- 
graphic examination of these 
manually welded areas, and the 
McKay Co. has installed a cobalt 
60 source in a semi-permanent in- 
Stallation. Radiographs of master 
links and connecting links are be- 
Ing produced with greater than 2% 
sensitivity. Introduction of radio- 
graphic inspection procedures has 
resulted in modification and im- 


provements in the manual welding 
opera’ ion. 


Future testing problems 

Chain testing, although thor- 
ough, has one major unsolved prob- 
lem. The industry needs some 
method of detecting that indi- 
vidual link which can pass all 
proof testing and visual inspec- 
tions, but which contains one or 
more internal flaws reducing its 
breaking strength below that nor- 
mally expected for the particular 
type and size of chain. Proof test- 
ing guarantees that such a link of 
steel chain will withstand stresses 
equal to at least twice the recom- 
mended working load limit. It does 
not give any indication of the per- 
formance of such a defective link 
at loads of even 100 lb greater 
than the proof load. Locating such 
a single substandard link in a 
length of otherwise top-quality 
chain presents a_ challenging 
problem. 

A satisfactory test procedure 
must of necessity be rapid and the 
answer clear cut. The testing 
equipment should be able to dis- 
tinguish between surface voids, 
such as might be formed accident- 
ally by a poorly trimmed weld 





5—Proof testing on this 250,000- 
lb capacity machine is final check on 
large size sling chains. An 80,000-lb 
machine is used on smaller sizes. 


flash, and subsurface imperfections 
in the weld area itself. Such a 
tester might become an integral 
part of each chain welder if the 
unit were compact, rugged and 
relatively inexpensive. Centralized 
plant testing probably would be 
adopted if the unit did not lend 
itself to individual machine instal- 
lation. 
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Via terials at Work New and old materials in unusual applications 


























Titanium Stands the 
Gaff Titanium “top hat insert’ 
at top is shown after successfull; 
withstanding 14-mo service in 

condenser handling vapors of 60 

nitric acid at 300 psi and 380 

temperatures. Shown at bottom 
nyDtinr being placed in a condenser, the 
) j insert consists of 70 narrow titani- 
um tubes welded to a round sheet 
of titanium. It is inserted in the 
tubes of the condenser to protect 
the most vulnerable part of th 
stainless steel assembly from s 
vere corrosion by hot nitric a 

Performance of the titanium 1 
sert is said to be about 3 times 
more effective than stainless ste 
which has failed within 4-6 m 
The top hat insert was made wil! 
titanium produced by Rem-Cru T 
tanium, Inc., from DuPont spong 
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Chrom! um-plated zinc die- 
liator grilles for 
es complete a mul- 
nishing cycle. 
merican Zinc Institute 
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This is another in a series 
of comprehensive articles 
on engineering materials. 
These special sections pro- 
Vide the reader with useful 
data on characteristics and 


uses of materials, parts and 
finishes, 
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Finishes for Metal Products 


—A Staff Report 


This manual outlines briefly the major types of permanent 
finishes that are applied to metal products. Since it does 
not give details on application, performance or cost, this 
manual cannot be used as the basis for final selection of a 
coating. It should, however, prove a useful starting point 
in the investigation of finishes likely to be suitable for a 
specific application. It covers: 


= Conversion coatings = Metallic coatings 


B Organic coatings # Jnorganic coatings 





























@ Conversion coatings are inor- 
ganic films produced by chemical 
reaction with the surface of the 
base metal. These integrally 
bonded films vary widely in ay 


pearance, durability and _ cost 
They may provide one or more of 
the following: J) A decorative 
finish, 2) a protective barrier 
against corrosion, 3) an adherent 
base for an organic finish, 4) an 
adherent base for a lubricant, 5) 
a wear-resistant surface, 6) an 
electrically-resistant surface, or 
7) a thermally-insulating or heat- 
reflecting surface. 


Phosphate coatings 

Phosphate coatings consist es- 
sentially of phosphate salts of the 
base or other metals. They are 
widely used on iron, steel and 
zinc, and, to a lesser extent, on 
aluminum, cadmium and tin. 

These coatings are used chiefly 
as a paint base. The relatively 
porous surface of the film pro- 
vides excellent paint adhesion, and 
the phosphate barrier, even when 
penetrated, prevents under-film 
corrosion. Phosphate coatings are 
also used as a base for protective 
or lubricating oils and waxes. 

Phosphate coatings are applied 
by bringing the base metal into 
contact with aqueous solutions 
containing phosphate salts, phos- 
phoric acid and various reaction 
accelerators. Coatings may be ap- 
plied by immersion, spraying, 
brushing or swabbing. Many dif- 
ferent proprietary processes are 
available. 

Paint-base coatings for iron 
and steel consist of thin, dense, 
crystalline zinc-iron or manga- 
nese-iron phosphates. Coatings of 
100-600 mg per sq ft are applied 
within a few minutes from ac- 
celerated solutions at room temp- 
eratures. Coatings are often im- 
proved by a dilute chromic acid 


rinse. Typical applications are 
auto bodies and_ refrigerator 
cabinets. 


Oil- or wax-base coatings for 
iron and steel consist of thick, 
porous, crystalline manganese- 
iron phosphates. Coatings of 1000- 
4000 mg per sq ft are applied in 
less than an hour in hot baths. Oil- 
sealed coatings are used to lubri- 
cate such parts as auto camshafts, 
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Conversion Coatings 


rocker arms, valves, tappets and 
piston rings. They are also used 
to protect hardware and firearms. 

Paint-base coatings for zinc 


; 
well as zine 


and cadmium, as 
and cadmium-coated metals, con 
sist of thin, dense, crystalline zin« 
phosphate. Coatings of 75-500 mg 
per sq ft are applied within a few 
minutes from hot _ solutions. 
Where zinc is to be painted, a 
phospate coating is often needed 
to prevent an undesirable reac- 
tion between the metal and the 
paint. A thin zine coating plus a 
phosphate coating also provides 
an excellent base for paint on 
steel where good _ protection 
against atmospheric corrosion is 
needed. 

-aint-base coatings for alumi- 
num and its alloys consist of alu- 
minum and chromic phosphates. 
Thin, hard, amorphous coatings 
of 100-200 mg per sq ft are ap- 
plied within two minutes from 
warm solutions. Typical applica- 
tions are trailers, aircraft and 
washing machine tubs. 

A complex but easily-applied 
phosphate-oxide coating is avail- 
able for tin. The invisible film is 
used on tinplate for atmospheric 
protection and to prevent un- 
sightly blackening caused by sul- 
fur-containing foods. 


Chromate coatings 

Chromate coatings consist es- 
sentially of insoluble trivalent 
chromium compounds and some- 
what soluble hexavalent chromium 
compounds. They are used on zine, 
zinc- and cadmium-coated metals, 
aluminum and magnesium. 

These coatings are generally 
less than 0.02 mils thick and are 
used chiefly for corrosion resist- 
ance. Unlike most phosphate coat- 
ings, chromate films are amor- 
phous and nonporous. The film 
itself is a barrier to moisture and 
tends to be self-healing, and the 
slightly soluble hexavalent chro- 
mium acts as a corrosion inhibi- 
tor. Chromate coatings have rela- 
tively low resistance to abrasion 
and heat. They also have low elec- 
trical resistance. They are some- 
times used as a base for organic 
coatings. 

Coatings for zine and zinc- and 
cadmium-coated metals are usually 
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applied in less than a 
from room-temperature 
chromate solutions. Typi 
hardware, ca 
bowls, and ordnance 


cations are 


{ 
U 


Two types of thin, brig 
can be obtained: yellow ij) 
and clear. Clear films are obtaj) 
by bleaching hexavalent chrom; 
from the original film. They a;, 
not as effective as the yellow fj 
and are often protected with 
clear lacquer. Heavier, matte film. 
of yellow, bronze, black, ap 
olive drab (the most durable an 
protective) coatings can also }y 
obtained. By immersion in acid 
fied organic dyes, they can be co; 
verted to a great variety of dee 
and pastel colors, including red 
orange, green, blue, violet and 
black. 

Chromate coatings for alumi 
num are relatively recent. Th: 
can be applied in a few minutes 
from room-temperature or warn 
solutions by immersion, sprayin; 
brushing or swabbing. Thin films 
are clear; thicker films may bh 
iridescent yellow or brown. Som 
films can be dyed in _ various 
pastel colors. Chromate coatings 
are more corrosion-protective and 
less expensive than anodic films 
they seem to provide an equal 01 
better paint base, and they cal 
be applied to aluminum-silico! 
loys. However, they are much less 
wear-resistant than anodic films 
Sometimes they are applied ove! 
anodic films where resistance t 
both wear and corrosion is Ir 
quired. 

A variety of chromate immer- 
sion processes are used for mag- 
nesium and its alloys. A coating 
(Dow No. 1 or “chrome pickle”) 
produced by brief immersion in 4 
room-temperature acid dichromate 
bath is used for temporary pro- 
tection or as a paint base where 
dimensional tolerances are 10! 
close. For greater corrosion pro- 
tection, this film can be sealed by 
a 30-min immersion in_ boiling 
dichromate solution (Dow No. 1! 
or “sealed chrome pickle”). A 
brown-to-black coating (Dow No. 
7 or “dichromate’”’) that provides 
excellent corrosion protection and 
a good paint base with minimum 
dimensional change on most 4l- 
loys is produced by a brief hydro- 
fluoric acid dip, followed by 3! 











will ] a 


tained by a 





boiling dichromate- 
solution. A more abra- 
tant, dark grey-to-black 
w No. 8 or “alkaline 
te’) is produced by a 
rocess utilizing a boiling 
dichromate-sulfate solu- 

ick film (Dow No. 9 or 
‘ anodize”’ similar to 
lichromate film can be ob- 
brief hydrofluoric 
eid dip, followed by galvanic im- 
mersion (the magnesium is elec- 
trieally connected to steel tank or 
ithode in a hot alkaline di- 
hromate-sulfate solution for 20 
min. A decorative but not too pro- 
‘ective black finish (Dow No. 4 or 
“chrome-alum’”’) for die castings 
is produced by immersion in boil- 
ing dichromate-chrome-alum solu- 
tion for several minutes. A re- 
cently developed proprietary coat- 
ing claimed to be at least equally 
protective and more deformable 
than the dichromate film, can be 
ipplied from a room temperature 
solution by dipping or brushing 
in less than 2 min. Color varies 
from light to dark brown. Many 
‘ther processes are used occasion- 
ily to provide bright decorative 
‘oatings, protective or paint-base 
films, or low-electrical-resistance 
films. 


Other chemical coatings 

Other chemical conversion coat- 
ings are often used on iron, steel, 
stainless steel, copper and its al- 
oys and aluminum and its alloys. 
These coatings vary widely in ac- 
tual composition, but most of 
them are produced by exposing 
the base metal to hot, oxidizing 
solutions or gases. They are usual- 
'y quite thin (0.02-0.2 mils), and 
many of them have characteristic 
colors, These coatings may be used 
lor decoration, for corrosion pro- 
tection, or as a paint base. 

Thin, black oxide coatings are 
obtained on ordinary steels by 
immersion for several minutes in 
a hot (about 300 F), strongly 
alkaline solution. These coatings 
have good resistance to abrasion 
and chipping, and they are suit- 
able for stressed or close-toler- 
ance parts. They are not protec- 
‘lve and are usually sealed with 
oll or wax; they may also serve 
48 a base for paint. On stainless 
steel, black oxide coatings are 
produced by immersion in fused 
dichromate (about 740 F). A 
lumber of proprietary processes 


for steels are available. Typical 
applications are hardware, ma- 
chine parts, firearms and tools. 


Oxide films of various colors 
(“heat tints” ranging from 
straw yellow to light blue are 


produced by heating steel in air 
at various temperatures from 400 
to 640 F for controlled periods of 
time. A black “gun-metal” finish 
that can be oiled is produced by 
heating steel with carbon and oil 
at temperatures in the 650-750 F 
range. A blue film with good elec- 
trical resistance is produced on 
silicon steels used for core lami- 
nations by exposure to 930 F 
steam. A bright copper-like film is 
produced by brief immersion in 
proprietary, hot acidic solutions. 
A brown color is produced by a 


complex procedure utilizing a 
browning solution and induced 
rusting. 


Paint-base films for copper and 
its alloys are produced by brief 
immersion in hot, oxidizing caus- 
tic solutions. Many standard and 
proprietary dip processes are avail- 
able for blackening or coloring 
copper and brass. These films are 
usually protected with a clear lac- 
quer or varnish. Typical applica- 
tions are hardware, jewelry, 
lamps, statuary and architectural 
trim. 

On both copper and brass, coat- 
ings ranging from light brown to 
black, depending on time and tem- 
perature, are produced by brief 
immersion in alkaline sulfide solu- 
tions; and “antique green” films 
are applied from a complex am- 
moniacal solution by dipping or 
brushing, followed by stippling. 

On copper, a “steel black” finish 
is produced by immersion in a 
hot, acidic, arsenious oxide solu- 
tion; a blue-green finish by re- 
peated spraying of an ammoni- 
acal sulfate solution, followed by 
exposure to moisture; and a dark 
red film by immersion in molten 
potassium nitrate (about 1250 F), 
followed by buffing. 

On brass, a blue-black finish is 
produced by brief immersion in a 
hot, ammoniacal carbonate solu- 
tion; a statuary bronze film by a 
similar process plus an acid dip; 
gold or light green films by im- 
mersion in acid bichromate solu- 
tions; and a green film by im- 
mersion in a hot, iron nitrate- 
hyposulfite solution. Brass parts 
are sometimes plated with a cop- 
















Bright chromate film is combined 
with a zine electroplate on these steel 


parts. (Allied Research Products, Inc.) 





Black anodized film and baked 


wrinkle enamel minimize undesir- 
able reflections and provide both a 
grippable surface and a pleasing ap- 
pearance for these light-weight alu- 
minum binoculars. 

(Aluminum Co. of America) 


per flash, then colored by proc- 
esses suitable for copper. 
Paint-base coatings for alumi- 
num are produced by immersion 
for 10-20 min in a warm, alka- 
line dichromate-carbonate — solu- 
tion. These films give better cor- 
rosion protection when sealed by 
immersion in a _ boiling, dilute 
dichromate solution. They can be 
dyed, but colors are not too satis- 
factory. A frosty, white satin 
finish, often used on refrigerator 
trays, is produced by various al- 
kali or acid etching treatments. 
It is generally protected by a 
clear lacquer or by subsequent 
anodizing. A black film is pro- 
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duced by immersion in an alkaline 
arsenic solution; and white or 
green-white decorative films by 
immersion in a hot alkaline sul- 
fate solution, followed by heating 
to 390 F. . 


A number of proprietary black- 
ening processes are also available 
for zinc, cadmium, and zinc- and 
cadmium-coated metals. Typical 
applications are hardware, tools 
and gasoline drums. 


Anodic coatings 

Oxide or hydrated oxide coat- 
ings can be applied to aluminum, 
magnesium and their alloys by 
various’ electrolytic immersion 
processes in which the base metal 
is connected as an anode. These 
films range widely in thickness 
and may provide wear resistance, 
corrosion protection, electrical in- 
sulation, heat insulation, or a base 
for paint or dye. 

Anodic coatings on aluminum 
are usually applied by a sulfuric 
acid process operated at moderate 
temperatures and current densi- 
ties. By proper control, grey films 
having a wide range of thickness 
and hardness can be obtained in 
less than an hour. Dimensional 
change is about one-third total 
film thickness. These films are 
usually “sealed” by immersion in 
boiling water or steam (for a 
period equal to that of the elec- 
trolytic treatment) to partially 
convert the oxide to the more 
voluminous monohydrate and 
thereby reduce porosity. For 
better corrosion protection, these 
films may be sealed by immersion 
in hot dichromate or silicate solu- 
tions..They may also be painted, 
or impregnated with oils or 
waxes. Hard, dense films about 
0.2-0.4 mils thick are used where 
normal corrosion protection and 
wear resistance are required. Ex- 
cellent colored coatings are ob- 
tained by producing a relatively 
soft, porous film; coloring it 
either by immersion in warm dye 
solutions or by chemical precipita- 
tion of mineral pigments in the 
pores; then sealing the film by 
immersion in hot water or dilute 
nickel acetate. Typical applica- 
tions are trains, ships, refrigera- 
tor ice trays, window frames and 
store fronts. 

Other processes are sometimes 
used for aluminum. Light grey- 
to-black films (about 0.1-0.2 in.) 


applied by a chromic acid process 
are relatively soft but provide 
optimum corrosion protection and 
are used on aircraft. Moderately 
hard, abrasion-resistant films up 
to 1 mil thick are provided by an 
oxalic acid process , these films 

golden yellow and often trans 
parent. Films that have good 
electrical resistance and can be 
dyed are produced by a sulfamic 
acid process. A thin, hard, non- 
porous film used on electrolytic 
condensers and rectifiers is pro- 
duced in a boric acid-borate bath 
that, unlike the other processes, 
exerts no solvent action during 
film formation. 

Exceptionally thick (1-10 mils) 
anodic coatings are applied to alu- 
minum where good wear resist- 
ance, electrical resistance or heat 
resistance is required. Proprie- 
tary “hard coat” processes utilize 
acid electrolytes operating at low 
temperatures (0-35 F). Typical 
applications are pistons, valves, 
cams, brake disks and computer 
gears. 

A number of anodic coatings 
are applied to magnesium and its 
alloys. Hard, light grey-to-light 
tan films (Dow No. 12) are pro- 
duced on all alloys by a.c. or d.c. 
immersion in a hot alkaline di- 
ethylene glycol solution for 20 
min. These films can be dyed. Hard 
grey anodic films are also pro- 
duced by a proprietary process 
consisting of a.c. or d.c. immer- 
sion in a hot alkaline silicate bath 
for 25 min. The a.c. film is dark 
grey, about 0.4 mil thick and is 
applied to light wrought products 
of all alloys. The d.c. film is light 
grey, about 0.8 mil thick and is 
applied to castings of most alloys. 
Both films can be dyed. A hard, 
abrasion-resistant coating (Dow 
No. 14) ranging from grey to 
white in color and having good 


Organic Coatings 


Organic coatings may provide 
one or more of the following: 
1) A decorative finish, 2) a protec- 
tive barrier against corrosion, 3) 
an electrically-insulating barrier, 
4) a lubricating surface, 5) a pro- 
tective barrier against high-tem- 
perature oxidation, or 6) a non- 
skid surface. They are sometimes 
applied directly to the base metal, 
and sometimes applied over a con- 
version or metallic coating where 
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defect-covering power ca 
tained by continuously i: 
the voltage to a relatiy 
level in a room-tempera: ire }, 
rate-silicate bath for 15 n A 
of these films may be 
When any of them ars 
paint bases, they are us 
neutralized and/or seal i 
mersion in dichromate SO tions 

Recently, two methods for ap. 
plying coatings of a cerami 
nature to magnesium have bee 
developed. The “HAE” coating 
produced in a complex alkaline 
bath, is about 1 mil thick, pro. 
vides excellent wear resistance 
and heat resistance, and is a good 
paint-base. Sealed with wax, a 
zinc chromate primer or a phe. 
nolic varnish, it provides excep. 
tionally good corrosion protection 
Since it is quite brittle and easily 
cracked or chipped, however, it 
may prove to be largely restricted 
to castings. Coatings produced by 
the other process (“Dow No. 17” 
range from 0.2 to 1 mil in thick. 
ness (light to dark green 
color). Thin films are used o1 
sheet and thicker films on cast- 
ings and other rigid sections. Di- 
mensional change is about two- 
thirds of total film thickness. Al- 
though the film is brittle and 
susceptible to cracking, a chro- 
mate film produced by the acid 
dichromate-fiuoride bath acts as 
corrosion inhibitor. These films 
like HAE films, are usually seal 
for optimum corrosion protectio! 

Other anodic coatings include a 
black finish for brass, and yellow 
black and clear (bleached) films 
for zinc. Decorative cathodic films 
can be applied to most commo! 
metals by a proprietary process 
Colors vary with film thickness 
and cover the entire spectrum 
These films are protected by 4 
clear lacquer. 


better adhesion or better corrosion 
protection is desired. 

Some organic coatings are mor: 
olithic, e.g., sheet, film, tape, hot 
melt coatings and many clear lat: 
quers and varnishes. However, the 
most commonly used organic coat: 
ings consist of two or more layer’. 
The first layer is a primer ©0al, 


formulated to combine good adhe- 
sion to the metal surface and g00¢ 


compatibility with the second coat 
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Where corrosion protection is im- 
portant, it also incorporates a cor- 
rosion-inhibiting pigment such as 
red lead, zine dust or zinc chro- 
mate. The second or top layer is 
formulated to provide whatever 
mbination of opacity, reflect- 
ance, color, texture, mechanical 
strength, abrasion resistance, 
chemical resistance, weather re- 
sistance or heat resistance is re- 
quired for the specific application. 
Organic coatings used on most 
metal products are 0.2-2 mils thick. 
Coatings of at least 5-6 mils, ap- 
plied in at least three layers to 
minimize porosity, are recom- 
mended for protection against cor- 
rosive atmospheres or fumes. 
Protection against concentrated 
chemical fumes or splash usually 
requires coatings more than 10 
mils thick, These “mastics” consist 
either of high-build lacquers or 
varnishes or of hot melt coatings, 
and may be as much as 1/16 in. 
thick. Sheet or films are ordinarily 
used where heavier coatings (“lin- 
ings’) are required or where im- 


mersion in chemicals is involved. 
Lacquers, varnishes and enamels 
are available in many different for- 
mulations. They vary not only ac- 
cording to film properties and dry- 
ing haracteristics 


(“air-drying”’ 


Alkyd-amine baking enamel is electrostatically sprayed on water heater 


(The Sherwin-Williams Co.) 


or “baking’’), but also according to 
method of application. The most 
common methods are brushing, 
dipping, roller-coating, spraying 
and flow-coating. In recent years, 
new techniques such as hot spray- 
ing, steam spraying and electro- 
static spraying have reduced the 
cost and stimulated ever-wider 
use of sprayed coatings. Still more 
recently, the development of ad- 
vanced flow-coating techniques 
has resulted in expanding use of 
higher-build, more uniform and 
less porous flow coatings in pref- 
erence to sprayed coatings. 

Sheet and strip of many dif- 
ferent metals precoated with a 
variety of organic finishes are 
commercially available. 


Oil paints 


An oil paint is a dispersion of 
one or more pigments in a vehicle 
consisting essentially of a drying 
oil and a solvent thinner. When it 
is applied to a metal surface, usu- 
ally by brushing or spraying, the 
thinner evaporates and the drying 
oil slowly oxidizes (more rapidly 
with driers) to form a dry, pig- 
mented film. 

Drying time, hardness and elas- 
ticity of these paint films depends 


to a great extent on the drying 
oil or combination of drying oils 
used. Linseed and soybean oils dry 


slowly and form flexible films. 
Tung and castor oils dry more 
rapidly and form harder films. 
Less widely used oils include pe- 
rilla, oiticica, tall, fish and syn- 


thetic-modified oils. 

Compared with synthetic resin- 
base coatings, oil paint films are 
generally softer, more flexible, less 
glossy and less chem cal-resistant. 
Today, because of the availability 
of organic coatings that dry faster 
and have better film properties, 
oil paints are seldom used on metal 
products. They are used primarily 
on large fixed structures such as 
bridges, oil storage tanks and wa- 
ter towers. 


Varnishes and enamels 


An oleoresinous varnish con- 
sists essentially of a drying oil, a 
natural or thermosetting syn- 
thetic resin, and a solvent thinner. 
When it is applied to a metal sur- 
face, the thinner evaporates and 
the oil-resin mixture oxidizes 
and/or polymerizes to form a clear 
dry film. Such a varnish is known 
as “long-oil”, ‘“‘medium-oil” or 
“short-oil”’, depending on its oil 
content. A short-oil varnish film 
is generally faster-drying, less 
flexible, more impermeable _ to 
moisture and more chemical-re- 
sistant than a long-oil film. 

A synthetic varnish consists es- 
sentially of a thermosetting resin 
and a solvent thinner. When it is 
applied to a metal surface, the 
thinner evaporates and the resin 
polymerizes to form a clear dry 
film. A synthetic varnish film is 
generally faster-drying, harder, 
less flexible, more impermeable to 
moisture and more chemical-re- 
sistant than an oleoresinous film. 

An enamel is essentially a pig- 
mented oleoresinous or synthetic 
varnish. Properties of an enamel 
vary widely, depending largely on 
the nature of the varnish vehicle. 
It may be air-drying or baking, 
flat or glossy. It may be white, 
colored, black or metallic (alumi- 
num- or mica-pigmented) in ap- 
pearance. It may also dry to spe- 
cial textures such as wrinkled, 
simulated-hammered, etc. Gener- 
ally an enamel film is harder, 
tougher and less flexible than a 
varnish film. 

Phenolic varnishes and enamels 
are inexpensive, hard and durable, 
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Epoxy baking enamel is sprayed on 


and they have excellent resistance 
to water, acids and alkalies. They 
are not usually satisfactory for 
white, light or pastel colors. Long- 
oil coatings are used to protect 
ship hulls, bridges and other out- 
door steel structures exposed to 


weathering, water or corrosive 
fumes. Short-oil varnishes are 
used as primers, and _ short-oil 


enamels, both air-drying (about 4 
hr) and baking (about 1 hr at 
250 F), are used on inexpensive 
metal products, as tank linings, 
and on food and chemical process- 
ing equipment. Temperature limit 
for continuous service is about 
350 F. Phenolic enamels are modi- 
fied with other synthetic resins 
where greater flexibility is needed. 
Phenolic-polyviny! butyral is used 
for gasoline containers, phenolic- 
epoxy for washing machines, and 
phenolic-alkyd for office furniture. 
Coatings based on gum-modified 
phenolics instead of “100% phe- 
nolics” are sometimes used to re- 
duce cost where color and durabil- 
ity are not too important. 
Alkyd coatings are probably 
more widely used for metal prod- 
ucts than any other type of finish. 
There are many different types. 
Straight oil-modified alkyds have 
good heat- and solvent-resistance 
and better light stability and out- 
door durability than phenolics. 
However, they are not nearly as 
resistant to water and alkalies as 
phenolics, and white enamels tend 
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caps for ball point pens. 


(Shell Chemical Co.) 


to yellow. Although widely used 
as primers, alkyd top coats are 
often modified with other resins 
to provide special properties. 

Alkyd-amine baking enamels, 
particularly alkyd-melamines, cure 
more rapidly (20-30 min at 200- 
300 F) and provide greater hard- 
ness, better alkali resistance and 
better retention of color than al- 
kyds alone. Alkyd-ureas are often 
preferred because of better adhe- 
sion and lower cost. High-amine 
white enamels are widely used for 
indoor appliances such as refrig- 
erators, ranges and washing ma- 
chines, and low-amine_ colored 
enamels are used for auto bodies. 

Alkyd-phenolic coatings, though 
less flexible and light-stable than 
alkyds, have-improved water and 
alkali resistance; they are used 
on washing machines and as tank 
linings. 

Alkyd-silicone coatings have 
better heat resistance, gloss reten- 
tion, color retention, resistance to 
yellowing and water repellency 
than alkyds alone. They are quite 
expensive. Air-drying low-silicone 
enamels are available, but high- 
silicone enamels must be baked at 
high temperatures (about 1 hr at 
400 F). Typical applications for 
glossy enamels are heaters, hospi- 
tal equipment and wire insulation. 
Aluminum-pigmented high. sili- 
cone coatings withstand continu- 
ous temperatures in the 500-700 F 
range and continue to protect the 
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base metal during brief ex pogyyes 
at temperatures as high is 15, 
F. Optimum curing tem 
is about 750 F and they 
cured in service. They ar: 
stacks, exhaust 
ing racks. 
ilkyd-vinyl enamels 
flexible than 
and are used to precoat metals ; 
be formed into caps, closures a) 
novelties. 

Alkyd-styrene enamels ars 
ceptionally fast-drying. Air-dry. 
ing and baking types are used ’ 
provide a good, one-coat, low-cos; 
finish. 

Epoxy coatings are relativ 
expensive, but have excellent ad. 
hesion to metals and excellent 4). 
kali-resistance. Unlike the alkali. 
resistant phenolics and furanes. 
they are available in light colors 
Long-oil varnishes are tough, flex- 
ible and weather-resistant. High- 
build (about 7 mils) formulations 
are available. Short-oil varnishes 
are used as primers and drum lin. 
ings. Epoxy-urea and epoxy-mela- 
mine baking (about 6 min at 35 
F’) varnishes and enamels provid 
extremely hard, tough, water- and 
alkali-resistant coatings fol 
drums, tanks, furniture and wasb- 
ing machines. 

Silicone coatings are extreme!) 
expensive but have exceptionall) 
good heat resistance, resistance t 
yellowing, chemical 
electrical resistance and water r 
pellency. They must be cured a 
high temperatures (about 1-3 | 
at 480 F). Silicone varnishes ar 
used on electric motors 
non-stick films on baking 
Silcone enamels are used on stacks 
heaters, turbines, stoves and boil- 
ers. Temperature limit for contin- 
uous service is about 500 F. 

Furane coatings are more ex: 
pensive than phenolics but hav 
somewhat better chemical resist- 
ance. They are used primarily ©! 
chemical process equipment. Tem- 
perature limit for continuous 
service is about 350 F. 

Neoprene coatings cure by vul- 
canization (24-48 hr) to provide 
an elastomeric film that has excel- 
lent resistance to water and chem: 
icals, as well as erosion. Tempe! 
ature limit for continuous servict 
is about 200-250 F. Special high 
build (15-20 mils) types are avail- 
able. Neoprene is considered 4 
good all-around maintenance coat: 
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for use on ship propel- 
-and centrifugal blowers. 
rone-indene coatings are 

and have vood resist 

thering, acids and 

vy are used as Malntt 


in Inaustrial at 


irnisnes art 
rosin, shellac, dammar, 

vo. kauri, Manila or similar 
[They are not widely used 
products today becaus¢ 

the superiority of modern syn- 


thet i finishes. 


Lacquers 

, lacquer is essentially a solv- 

solution of resins and plasti- 
cizers, With or without pigments 
dispersed throughout. When a lac- 
quer is applied to a metal surface, 
the solvent evaporates and the 
resins and plasticizers precipitate 
out to form a clear or pigmented 
iry film. 

Unlike a varnish or enamel film, 
the usual lacquer film is based on 
a thermoplastic resin that does 
not polymerize further during 
drying. The resulting films are not 
as hard, tough or heat-resistant 
temperature limit for continuous 
service is about 150 F) as many 
varnish or enamel coatings, and 
they have less solvent resistance 
than most synthetic enamel coat- 
ings. However, some lacquers have 
itstanding chemical resistance. 

Since a lacquer dries primarily 

evaporation of solvent, many 
lacquers can be air-dried. Where 
high production rates are re- 
juired, however, many lacquers 
are Torce-dried by baking at ele- 
ited temperatures. Some _lac- 
quers, notably the vinyls, must be 
lorce-dried to secure maximum 
adhesion and gloss. 

Nitrocellulose lacquers incorpo- 
rating other synthetic resins are 
the lacquers most commonly used 
on metal products. Among the 
other resins used are ester gums 
lor better weather resistance; oil- 
modified alkyds for better adhe- 
s10n and weather resistance; phe- 
holies for better adhesion, mois- 
‘ure resistance and chemical re- 
sistance; and vinyls for better 
chemical resistance. Clear lac- 
quers are used to protect decora- 


lve metal finishes against indoor 


atmospheres. Pigmented lacquers 
‘orm hard, tough, attractive coat- 
Ings for both indoor and outdoor 
“Xposures. These lacquers can be 


force-dried in about 20 min at 180 
F. Typical applications are auto 
bodies, fans, vacuum cleaners, 
toys and signs. 

Vinyl lacquers are tough, flex 
ible, highly impermeable to water 
and highly chemical-resistant. Bi 
ause of their lack of toxicity 
odor and taste, they are used as 
linings for beer cans, food con 
tainers and food processing equip- 
ment. They are also used on other 
chemical process equipment. Be- 
cause of their good alkali resist- 
ance, glossy, white-pigmented vi- 
nyls are used on washing ma- 
chines. For optimum adhesion and 
gloss, vinyls are force-dried about 
30-60 min at 350-375 F. Most vi- 
nyl lacquers are based on vinyl 
chloride-acetate copolymers, al- 
though copolymers of vinylidene 
chloride with vinyl chloride or ac- 
rylonitrile are also used. A versa- 
tile “wash primer” is based on 
polyvinyl! butyral and also con- 
tains phosphoric acid (which pro- 
vides an etched surface for good 


Vinyl plastisol dip coating {0 separator screens used in plating tanks is 
checked for discontinuities. 
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adhesion) and zinc chromate pig- 
ment. This primer is compatible 
with vinyl, nitrocellulose and al 
kyd top coats and is widely used 
on ship hulls. auto bodies, rallwa\ 
cars, oil refining equipment and 
alrcratt 
expensive and not as chemical-re 
sistant as vinyls, have good light 
stability and electrical resistance. 
Clear lacquers are used on elec- 
trical equipment and to protect 
decorative metal finishes against 
outdoor atmospheres. Because of 
their resistance to yellowing, 
glossy white-pigmented acrylics 
are used on refrigerators. Acry- 
lics are also used on chemical 
process equipment. Although air- 
drying finishes are _ available, 
acrylics must be _  force-dried 
(about 30 min at 250 F) for 
maximum adhesion, hardness and 
gloss. 

Rubber derivative coatings such 
as chlorinated rubber and cyclo- 
rubber condensates, have good 


United Chromium, Inc.) 
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resistance to chemicals espe- 
cially alkalis—and are often used 
on chemical process equipment and 
as tank car linings. 
their good resistance to salt spray 


Because of 


and water, they are also used on 
boat hulls and decks and on ma 
rine equipment 

Bituminous lacquers, based on 
asphalt or coal tar pitch are used 
as primers for hot melt bitumi- 
nous coatings. 


Dispersions and emulsions 

A dispersion consists essen- 
tially of a synthetic resin, fillers, 
and pigments finely-ground and 
dispersed in water or in an or- 
ganic vehicle. A water dispersion 
is known as a “latex.” When a 
dispersion is applied to a metal 
surface, the organic thinner or 
water evaporates, leaving a close- 
packed mass of solid particles. In 
some cases these particles coagu- 
late upon air-drying; in other 
cases they must be fused by heat 
to form a continuous film. Dis- 
persions make it possible to apply 
films based on _ highly-soluble 
resins, as well as exceptionally 
fast-drying films based on par- 
tially-cured thermosetting resins. 

Phenolic dispersions are based 
on partially-cured (“‘B-stage’’) 
phenolic resins. They are used as 
rapid-drying primers (about 5 
min for handling, 1 hr _ for 
lacquering ). 

Vinyl dispersions, based on poly- 
vinyl chloride, are usually known 
as “plastisols” or “organosols.” In 
a plastisol the vehicle is primarily 
plasticizer, and little or no solvent 
is present. In an organosol the 
vehicle contains thinners which 
are nonsolvent for the _ resin. 
Formulations can be varied to 
produce coatings ranging from 
thin to thick, and from hard and 
rigid to soft and flexible. Wrinkle 
finishes are available. Vinyl dis- 
persions must be fused at rela- 
tively high temperatures (about 
350 F) to provide homogeneous 
films. Plastisols that produce 
thick single coats are widely 
used; films up to 15 mils can be 
sprayed, and coatings up to 1, in. 
thick can be applied by dipping a 
hot, thick metal part. They are 
usually applied over varnish 
primers for good adhesion. Typ- 
ical applications are automotive 
dashboards, electroplating racks, 
tools and dish racks. 
Fluorocarbon dispersions are 
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extremely expensive, but provide 
some of the most chemical- and 
wear-resistant organic films avail- 
able. They also have good heat 
resistance (temperature limit for 
continuous service is about 450 
F') and electrical resistance. Al- 
though color- pigmented disper 
sions are available, unpigmented 
coatings have optimum proper- 
ties and are always used for top 
coats. These coatings must be 
fused at very high temperatures 
(500-700 F) and quenched from 
the fusion temperature. Poly- 
tetrafluoroethylene (Teflon) films 
are more permeable but have bet- 
ter anti-stick properties than 
polychlorotrifiluoroethylene (Kel-F, 
etc.) films. Typical applications 
are bearings, baking pans, bobbin 
guides, tank linings and snow 
plow blades. 

Latices are becoming increas- 
ingly important. A number of 
high-gloss alkyd baking formula- 
tions are now available. Styrene- 
butadiene latices are widely used 
for maintenance, and vinyl and 
fluorocarbon types are also avail- 
able. Chief advantages are in ap- 
plication; namely, elimination of 
drying odors, particularly impor- 
tant in confined spaces, and reduc- 
tion of the fire hazard caused by 
evaporation of inflammable solv- 
ents. 

Emulsions of the oil-in-water 
type consist essentially of a high- 
solids varnish or lacquer emulsi- 
fied in water. When an emulsion 
is applied to a metal surface, the 
water evaporates and the remain- 
ing high-solids film sets by solvent 
evaporation or by oxidation 
and/or polymerization, depending 
on its formulation, to form a con- 
tinuous dry film. In addition to 
reduction of odors and fire haz- 
ards during drying, emulsions of- 
fer a special advantage for porous 
materials as they are not readily 
absorbed and therefore tend to 
form smooth films. Among the 
types of emulsions available are 
nitrocellulose, vinyl and bitumi- 
nous lacquers, and alkyd var- 
nishes and enamels. 


Other organic coatings 


Other types of organic coatings 
include hot melt coatings, clad- 
dings and impregnation coatings. 

Hot melt coatings consist of a 
thermoplastic material that has 
solidified on the metal surface 





from a molten state. The 
plastic may be applied soli, 
form, then melted and flow. oy, 
the surface; or it may be 
in molten form, either by doy 

it on or by flame spraying. Sinp. 


Lermo- 


no solvent is needed, « 


thick single coats can be 
and coatings based on virtually 
soluble resins are possible. Flow, 
bituminous coatings, based on as 
phalt or coal tar pitch, pro 
excellent resistance to water a 
outdoor exposure; a typical use js 
underground pipe. Flame-spraye( 
polyethylene coatings are rels. 
tively new. A graphite-containinys 
resin is melted and sprayed ont 
a preheated (400-500 F) meta! 
surface. These coatings are highly 
inert to chemicals and are used t, 
line storage tanks and drums 
Even more recent are wear-resist- 
ant nylon coatings supplied by dip- 
ping the preheated metal part 
into a solid form of nylon. 


Claddings consist of sheet, film 
or tape of various plastics and 
elastomers that are cemented { 
the metal surface. Sheet and filn 
materials include vinyls, polyethy!- 
ene, natural rubber, butadiene- 
styrene rubber and _ neoprene 
They are most commonly used as 
linings for drums and chemical 
process equipment. Polyviny! chlo- 
vide and polyethylene are avail- 
able as self-adhesive tape. Plat 
sheet and strip of steel, aluminum 
and magnesium, clad with tex- 
tured polyvinyl chloride sheet, ar 
commercially available. These clad 
metals are used for consume! 
products such as baggage and cab 
inets, as well as chemical process 
equipment. 


Impregnation coatings consist 
of organic materials solidified and 
baked within the pores of porous 
metal parts, such as castings and 
powder metal parts. Such coatings 
are used to provide a better sul- 
face for plating, to make the par' 
pressure-tight. or to increase the 
strength and rigidity of the part 
Impregnants include thermoplas- 
tics such as waxes, greases and 
bitumens; drying oils such as lin- 
seed and tung; thermosetting res- 
ins such as polyesters, phenolics 
and ureas; and polymerizable sty- 
rene monomer. (Inorganic mater 
als such as graphite and sodium 
silicate are also used.) Coatings 
are applied under pressure, ofte? 
by vacuum techniques. 
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Metallic Coatings 


vF coatings May provide 
more ol the follow 
decorative finish, 2) 


harrier against cor- 


. "OC + « ; : . 
a wear-resiStanwt sul 


1 (4 an electrically or ther- 
mall} conductive surface, 5) a 
wichlv reflectant surface, 6) a 
coal ve barrier against high- 
tomperature oxidation, or 7) a 
naint base. 


Asa protective barrier against 


corrosion, metallic coatings may 
function in two ways. A _ cor- 
rosion-resistant, nonporous coat- 


ing shields the base metal from 
the environment. If the coating 
is porous or if it gradually be- 
comes porous as a result of en- 
vironmental attack, however, it can 
still protect the base metal if its 
electrochemical potential is 
greater that that of the base 
metal; in that case the coating 
metal corrodes in preference to 
the base metal, providing sacri- 
ficial or “galvanic” protection. 
Zinc, cadmium, and often other 
metals, such as aluminum and 
tin, provide galvanic protection 
for steel. Effectiveness of most 
other metallic coatings, unless 
sealed, depends upon their lack of 
porosity. Porous coatings of the 
more noble metals, particularly 
silver, platinum and gold, actually 
tend to accelerate the corrosion 
of steel. 


Electroplated coatings 

An electroplated coating is ap- 
plied by making the base metal 
cathodic in an aqueous solution of 
a salt of the coating metal, then 
passing electric current through 
the solution to precipitate the 
coating metal by _ electrolysis. 
Properties of the coating vary 
with the composition of the plat- 
Ing solution, current density, agi- 
tation, solution pH and solution 
temperature. 

Most of the common electro- 
plates are commercially deposited 
from more than one type of bath. 
Plates deposited from different 
baths may vary considerably. The 
optimum bath often depends on 
the base metal; the plate thick- 
hess desired; the relative impor- 
tance of such factors as ductility, 
porosity, brightness and cost; and 
the cost of additional operations 
that may be required, such as 


buffing or stress relieving. For 
example, an economic balance de 
whether a bright plate 
obtained by buffing thi 
base metal or under-plate, by but 
fing the plate itself, or by adding 
brighteners to the plating bath. 


termines 


should Dé 


The protective value of electro- 
plates is particularly dependent 
on their uniformity and porosity. 
Uniformity varies with the plat- 
ing bath and the shape of the 


part. Even with “high throwing 
power” baths, however, average 
plate thickness on_ irregular- 


shaped parts may be considerably 
more than plate thickness on re- 
cessed areas (unless expensive 
contour anodes are used). Even 
a fine, dense plate is somewhat 
porous, and, regardless of the in- 
herent corrosion resistance of the 
plating metal, only exceptionally 
thick electroplates are used in 
severely corrosive environments. 

An electroplate may be applied 
to the base metal or, in many 
cases, over another electroplate. 
A laminar plate makes it possible 
to take advantage of the greater 
polishability, the greater corro- 
sion resistance, the greater re- 
flectance, the greater ductility, 
the more attractive appearance or 
the lower cost of individual metal 
plates. There is also some evi- 
dence to indicate that a laminar 
plate is less porous than a single 
plate of equal thickness. 


Zine (about 0.3-2 mils 


plates 





thick) are inexpensive, have good 


resistance to many atmospheres 
and provide galvanic protection 
for steel. Typical applications 
are switch boxes, conduit, and 
nuts and bolts. Zinc plates are 


often protected with a lacquer or 
varnish in humid atmospheres 
because of their tendency to form 
bulky white corrosion products. 
Lacquered or chromate-treated 
plates are sometimes used to simu- 
late chromium plate, as on refrig- 
erator racks and fan guards. Zinc 
plates are also used as a corrosion- 
resistant paint base. Zinc-plated 
steel sheet and strip are com- 
mercially available. 


Cadmium plates (about 0.3-1 
mil thick) are more expensive 
than zinc. However, they pro- 


vide galvanic protection for steel, 
they are more solderable and 
have a lower coefficient of fric- 
tion than zinc, and they have 
less tendency to form bulky cor- 
rosion products that might inter- 
fere with the operation of low- 
clearance moving parts. Cad- 
mium is also more easily applied 
to cast and malleable iron, and 
a thin plate (up to 0.1 mil) is 
sometimes used as a base for a 
zinc plate. Cadmium is seldom 
used as a decorative plate. Typ- 
ical applications are switchgear, 
aircraft engines, electronic in- 
struments and hardware. 

Tin plates are relatively ex- 
pensive but they have very good 





Chromium plate provides decorative finish for aluminum lens housing. 
(Aluminum Co. of America) 
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resistance to tarnishing and cor- 
rosion, and their corrosion prod- 
ucts are not toxic or objection 
able to the taste. They are also 


solderable and more detormable 


than most electroplates Plates 
of about 0.1-3 mils are used on 
‘tin cans’ and steel and coppe! 
itchenware; on radio and ele 
tronic parts as a Dase 101 solder- 


y 


ing; on bearings as a base for 
babbitting; and on other parts 
where a relatively cheap decorative 
coating is desired. Thicker plates 
are used to meet special chemical 
environments. Porosity of tin 
plates is sometimes reduced by 
melting and allowing them to 
flow out. Tin-plated steel sheet 
and strip are commercially avail- 
able. 


Copper plates (0.05-2 mils) 
have good corrosion resistance 
but tarnish readily. Lacquered 


bright plates are sometimes used 
as an inexpensive decorative fin- 
ish for steel. Since copper plates 
are corrosion-resistant, not too 
expensive, and much more easily 
buffed than steel, nickel plate or 
chromium plate, they are widely 
used as a base for nickel, chromi- 
um or nickel-plus-chromium elec- 
troplates on steel and zinc. Copper 
plates are also used to provide an 
electrically-conductive or a more 
easily brazed surface. Copper- 
plated steel sheet, strip and wire 
are commercially available. 
Brass plates (usually 0.05-0.3 
mil thick) are used on steel, zinc, 
and sometimes aluminum to sim- 
ulate brass. They may be applied 
directly to steel, to a copper flash, 
or to a copper-bright nickel elec- 
troplate, depending on the degree 
of atmospheric protection desired. 
They are often protected with a 
clear organic coating to prevent 
tarnishing. Brass plates also pro- 
vide a good base for adhesion of 
of rubber to steel. Brass-plated 
steel wire and brass-plated sheet 


Electroless nickel coating is used 
on this diffusion pump. 
(Eastman Kodak Co.) 











and strip of steel, aluminum and 
zinc are commercially available. 
White brass plates (about 0.2 mil 


applied over a copper plate about 
0.2-0.3 mil and covered by 
chromium flash or a clear organic 
coating are used as a substitute 
for nickel-plus-chromium Ci 
per-nickel-chromium plates wh« 
nickel is scarce, 


Nickel plates have excellent cor 
Thick (up to 

ductile pl: 

are used on platens, rolls, kettles, 


rosion resistance. 


60 mils or more) ites 
drums and other equipment sub 
ject to severe corrosive environ- 
ments. Thinner plates (0.2-3 
mils) are used to protect steel 
against atmospheric corrosion and 
to provide a decorative or wear- 
resistant surface for steel, copper. 
brass, zinc, aluminum and mag- 
nesium. Nickel plates are also 
used to protect steel and copper 
electronic parts from high-tem- 
perature oxidation. On steel and 
zinc, they are usually applied over 
copper plates. On aluminum and 
magnesium, they are usually ap- 
plied two-layer coating 
consisting of a zinc immersion 
coating and a copper flash. Typi- 
cal applications are machine parts, 
tools, bicycle wheels and _ note- 
book binders. Where greater hard- 
tarnish resistance or re- 
flectivity is desired, a nickel plate 
is covered with a flash of chromi- 
um (“chrome plate”). Thin black 
nickel plates are used as a decora 
tive indoor finish for steel. They 
are protected by a clear organic 
coating. 


over a 


ness, 


Chromium plates have an attrac- 
tive blue-white appearance, high 
reflectivity and high tarnish re- 
sistance. A thin (about 0.02 mil) 
chromium plate is often applied 
over copper, nickel or copper-plus- 
nickel (for optimum corrosion pro- 
tection) plates where a more at- 
tractive or reflective appearance 
is desired. Typical applications are 
plumbing hardware, decanters, 
auto bumpers, paper shears and 
cigarette lighters. When nickel is 
scarce and_ thinner-than-usual 
plates are necessary, top chromium 
plates are often protected by a 
clear organic coating. Chromium- 
plated sheet and strip of steel, cop- 
per, brass, zinc and aluminum are 
commercially available. Thick or 
“hard” chromium plates (0.1-12 
mils) are applied to steel, zinc and 
aluminum where a combination of 
hardness, corrosion resistance and 





low coefficient of friction 
Typical applications a 
gages, dies, pump shafts 
barrels. Porous chromi 
ootained by special tech) 


used on piston rings wne 


retalning surface IS des 

Le piat provide 
pheric protection for ste¢ Q) 
larly in industrial atmosph 


They also provide a £0 
base, can be severely deform, 
without stripping off, an 
derable. Plate thickness ranpo 
from 0.5-8 mils for ordinary ; 
plications, such as roofing, cab) 
sheathing, paint cans and nuts a 
bolts, to as much as 50 mils or moy, 
for process equipment subjec 
to severely corrosive liquids at ee. 
vated temperatures. Lead coating: 
are sometimes burnished or wire. 
brushed to reduce porosity, ap 
the thicker plates are sometime: 
applied over a copper flash whey 
better adhesion is desired. Les 
plated sheet and strip of steel a) 
copper are commercially availa}; 

Lead-tin plates are used on bea 
ings (about 10% tin) and as 
base for soldering (up to abou 
60% tin). Plates having about 
5-6% tin seem to have optimunr 
corrosion resistance and _ hay 
used as a_ substitute f 
terne plate (hot dipped). 

Tip-copper plates 
about 45% tin are known 
“speculum.” Speculum is_ whit 
and, buffed to a high luster, 
sembles polished silver. It is hal 
and resists tarnish even in contac 
with sulfur-bearing foods. It 
applied to steel (about 1 mil) a! 
copper (about % mil) for indo 
applications such as tableware, as 
trays and plumbing fixtures. 

Tin-zine (about 80% tin) plates 
are less expensive than cadmium, 
more solderable than zinc, and less 
likely than zine to form bulky 
white corrosion products in humid 
environments. Under certain con- 
ditions, they seem to offer better 
outdoor protection to steel thal 
zine or cadmium plates. Relatively 
new in this country, tin-zinc is cu!- 
rently being used on steel radio 
chassis. 

Tin-nickel plates (usually 1 mil 
or more) are bright, tarnish- 
resistant and solderable and are 
claimed to be competitive with 
nickel-p!us-chromium for decora- 
tive and _ protective purposes. 
They have a warmer hue that 
chromium. An intermediate ©0p- 


been 


containing 
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niate is recommended on 
| an intermediate plate is 
on zinc or aluminum to 
hemical attack by the 
ith. Relatively new, tin 

s heen used on instru- 
kitchenware and ta- 

Q plates have a pleasing 
sae ve appearance, high chem- 
‘oa resistance, good resistance to 
‘gh-temperature oxidation, high 
alectrical conductivity and good 
hearing properties. However, they 
are quite expensive and they tar- 


F nish readily in industrial or other 
S cylfur-bearing 
® when in contact with sulfur-bear- 


atmospheres and 


ing food. Plates up to about 2 
mils thick are ordinarily used on 
cutlery, hollow ware, flat ware, 
musical instruments, surgical in- 
struments and some _ bearings. 
Heavier plates (up to about 60 
mils) are used on chemical proc- 
ess equipment and heavy bear- 
ings. Alloys of silver with cad- 
mium, indium or palladium are 
sometimes plated to meet special 
conditions. Silver-plated copper 
and nickel wire are commercially 
available. 

Gold plates are extremely ex- 
pensive, but have a pleasing deco- 
rative appearance, good tarnish 
resistance, good resistance to 
chemicals and high-temperature 
oxidation, and high electrical con- 
luctivity. They are usually ap- 
copper, bronze, 
nickel or silver, or over plates of 
these metals. Flashes (0.001-0.01 
mil) are used on band instru- 
ments and jewelry and are often 
protected with a clear organic 
oating. Plates of about 0.5 mil 
are used on electrical contact sur- 
faces and waveguides. Thicker 
plates are sometimes used on 
chemical process equipment. Gold 
alloy plates containing copper, 
nickel, silver or other metals are 
used where certain characteristic 
colors are desired. Gold alloy 
plates are sometimes heat treated 
to provide special properties. 

Rhodium plates are extremely 
expensive but have a_ brilliant 
blue-white appearance, are highly 
reflective, tarnish-resistant, hard, 
wear-resistant, and highly corro- 
Slon-resistant even at elevated 


plied to brass, 


temperatures. They are applied to 
nickel, silver or gold or over plates 
of these metals. Plates up to 1 mil 
thick are applied over nickel for 
resistance, and 


wea plates of 


es 





Hot dip zinc coating is applied to a ship ventilator. 


0.02-0.1 mil are applied over sil- 
ver or gold for electrical contact 
surfaces. Flashes (0.001-0.008 
mil) are used on jewelry and on 
reflectors for searchlights and 
movie projectors. 

Platinum and palladium plates 
are extremely expensive but have 
a pleasing decorative white color, 
are highly resistant to tarnish and 
chemicals, and have good electrical 
conductivity. An intermediate plate 
is necessary on lead, tin and zinc 
alloys. Platinum is usually applied 
over a nickel plate and palladium 
over a silver flash. Plates of 0.04- 
0.2 mil are used on waveguides. 
Other applications are electrical 
contact surfaces, jewelry, and 
chemical process or laboratory 
equipment. 

Indium plates are soft, silver- 
white in color, satin-like in tex- 
ture and more tarnish-resistant 
than silver. Indium is usually 
plated over a lead plate, then al- 
loyed by diffusion to form a 


stronger, more erosion-resistant 
surface for steel-backed silver 
bearings. 


Immersion coatings 

An immersion coating is pro- 
duced by immersing the base metal 
in an aqueous solution containing 
ions of the coating metal. No elec- 
tric current is required, and coat- 
ings are highly uniform. Immer- 
sion coatings produced by simple 
displacement, where the coating 
metal has a lower solution poten- 
tial than the base metal, are usual- 
ly quite thin since deposition con- 








(American Zinc Institute) 


tinues only as long as the base 
metal is exposed to the solution. 
Thicker coatings can sometimes be 
obtained by a chemical reduction 
process or by keeping the base 
metal in contact with a metal less 
noble than the coating metal. By 
the latter technique, or by adjust- 
ing bath composition to reverse 
the solution potentials of the two 
metals, it is also possible to obtain 
immersion coatings on more noble 
base metals. 

Nickel displacement coatings of 
about 0.05 mil are used on steel as 
a base for porcelain enamel and 
sometimes organic coatings. Hard, 
dense chemical-reduction (“elec- 
troless nickel’) plates of about 
0.5-3 mils and containing about 
5-7% phosphorus are used to pro- 
tect steel, aluminum and copper 
against corrosion and wear, espe- 
cially on parts where a uniform 
electrodeposited coating would be 
difficult or impossible to achieve. 
Typical applications are valves, 
gears, tube interiors, pistons, 
threads and bearings. 

Tin coatings of about 0.02-0.05 
mil provide a bright decorative 
finish for brass, iron and steel 
parts such as safety pins, thim- 
bles, paper clips and _ buttons. 
Thicker immersion coatings are 
used to lubricate steel wire in 
drawing and aluminum pistons 
during the running-in period. 

Other immersion coatings in- 
clude gold and silver for decora- 
tion, tarnish resistance and reflec- 
tivity; and zine, applied to alumi- 
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num and magnesium as a base for 
nickel plating. 


Hot dip coatings 

A hot dip coating is obtained 
by immersing the base metal in a 
bath of the molten coating metal 
Adhesion t 
dency of the coating metal to dif 
fuse into the base metal and form 
an alloy layer. Most hot dip coat- 
ings consist of at least two dis- 
tinct layers: an alloy layer and a 
layer of relatively pure coating 
metal. The alloy layer is usually 
a brittle intermetallic compound. 
Hot dip coatings in which the al- 
loy layer is relatively thick are no? 
readily deformable, but modern 
techniques make it possible to 
keep the alloy layer quite thin. 
Fairly thick coatings of inexpen- 
sive metals can be obtained more 
cheaply by hot dipping than by 
electroplating. Except on simple 
shapes, however, hot dip coatings 
are exceedingly non-uniform and 
wasteful of material. The nature 
of the process is such that coating 
metals are restricted to relatively 
low-melting metals and base met- 
als are limited to high-melting 
metals such as cast iron, steel and 
copper. 

Zine (“galvanized”) coatings of 
0.8-2 mils or more are used on 
garbage pails, pole-line hardware, 
auto mufflers, water pipe and air 
conditioner parts. Coatings with 
a roughened surface particularly 
suitable for paint adhesion can be 
obtained by a _ special process 

"). Hot dip zinc- 


7 


results from the ten 


(“Galvannealing’” ). 
coated steel sheet, strip, tubing. 
pipe and wire are commercially 
available. 

Tin coatings are most commonly 
used on “tin cans’. Hot dip tin- 
coated steel sheet and strip are 
commercially available. Tin coat- 
ings can also be wiped on by 
hand. 


Lead-tin coatings containiny 
about 3-8% tin (“lead”) and 
about 12-20% or more tin 


(“terne’’) are used in thicknesses 
of 0.2-1 mil or more. Lead coat- 
ings are used for roofing, ammu- 
nition boxes and ducts. Terne 
coatings are used for gasoline 
tanks, paint and oil cans, and 
door frames. Lead-coated sheet 
and strip of steel and copper and 
terne-coated steel sheet and strip 
(“terneplate”) are commercially 
available. Lead coatings can also 
be wiped on by hand. 
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Aluminum coatings (usually 
about 1 mil) are more expensive 
but much more atmosphere-resis- 
tant than zine. They are also 
highly heat-refiective and the alu- 
minum-iron alloy layer is highly 
Although these coat 


promising for 


refractory 
Inyzs seem more 
general use in outdoor (especially 
industrial ) atmospheres, they 
are currently used primarily to 
protect steel from high-tempera- 
ture oxidation; typical applica- 
tions are aircraft fire walls, toast- 
ers, auto mufflers and water heater 
casings. Hot dip aluminum-coated 
(“aluminized”) steel sheet, strip 
and wire are commercially avail- 
able. 


Sprayed coatings 


A sprayed coating is obtained 
by automatically drawing coating 
metal wire through a nozzle where 
it is melted in a gas flame and 
atomized by a blast of compressed 
air which carries the particles to 
the base metal. Coatings can also 
be sprayed in powder or molten 
form, but these techniques are not 


widely used for the common 
metals. 
Since most sprayed coatings 


contain some oxide and the coat- 
ing particles tend to work-harden 
upon impact, sprayed coatings are 
fairly hard and often have excel- 
lent wear resistance. Adhesion is 


not equal to that of plate 
dip coatings but it is 

for many critical appl 
Sprayed coatings are al 
Their oil retentio 
them good bearing surfa 


porous. 


fective porosity 1s somet 
duced by hammering, wir: 

ing or heating. However, spray, 
coatings are used for corros 
resistance only where they py 
vide galvanic protection, and th, 
are often supplemented by 
ganic coatings. 

Zinc and aluminum coatings ap. 
used primarily to protect steel ex 
posed to water or outdoor atmos 
pheres. Thin zinc coatings (aboy 
1 mil) are applied to fasteners j; 
a revolving barrel. Thicker coat. 
ings (3-15 mils) are often sealed 
with an organic coating—most 
commonly one to four coats of 
clear vinyl, aluminum-pigmented 
vinyl, colored vinyl-alkyd or chlor. 
inated rubber. In general, zinc j: 
used in rural atmospheres and 
aluminum in industrial or salt 
atmospheres. Typical application: 
are large fixed structures such as 
water towers, boat hulls and tank 
interiors. 


Molybdenum coatings have bet- 
ter adhesion to steel, aluminum 
and magnesium than othe 
sprayed coatings as the result of 
their higher application temper- 
ature 


(which causes slight dif 





Vacuum metallized finish is applied to steel tubing and stampings (show? 
(F. J. Stokes Machine “® 


before and after) used in a table lamp. 
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ito the base metal and 
emoves oxides by vapor- 

Consequently, less 
surface preparation is 
nda flash of molybdenum 
used as a base for other 
[It also provides 
surface for 
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| chorous 
needed, 
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Wea resistant alloy coatings 
up to % in. thick), such as car- 
ron and stainless steels, monel, 
juminum bronze, nickel and 
thers, are used on machine parts. 
Coating selection depends on Sse- 
verity of the application, corro- 
jive conditions encountered, 
whether subsequent machining is 
required, surface finish needed, 
maximum operating temperature, 
and nature of the mating metal. 
Typical applications are valve 
stems, armature shafts, crank- 
shaft bearings, pistons and pump 
impellers. Thin (down to 0.5 mil) 
tungsten carbide coatings that 
provide flexible wear-resistant 
surfaces are being custom-applied 
by a relatively new process. The 
carbide is applied in the form of 
a powder and application tempera- 
tures are claimed to be low 
enough so that aluminum can be 
coated without distortion; other 
details are not available. Typical 
applications are machine spindles, 
cup-drawing dies, plug gages and 
burnishing broaches. 

Other metals applied by spray- 
ing include copper for brazing, 
silver for contact surfaces, and 
tine and lead-base babbitts for 
bearing surfaces. 


Vapor-deposited coatings 

A vapor-deposited coating usu- 
ally consists of a metal film con- 
densed from the vapor phase. 

Evaporated or “vacuum-metal- 
lized” films of aluminum are the 
most widely used vapor-deposited 
coatings. They are applied by 
heating and vaporizing the alumi- 
num in a very high vacuum; the 
metal vapor then condenses on all 
‘visible’ surfaces of the base 
metal. Since vacuum metallized 
films are exceptionally thin (about 
1.005 mil), they tend to repro- 
duce exactly the surface on which 
they are applied and they have 
little inherent abrasion resistance. 
However, durable mirror-bright 
films can be obtained by applying 
them over a smooth lacquer film 
of one or two layers and protect- 
ing them with a top coat of clear 








Hard-facing cobalt-chromium-tungsten alloy coatings are welded to many 
parts used in bearing applications. 


lacquer. Other metallic colors are 
simulated by using a colored top 
lacquer or by dyeing the top lac- 
quer after application. These 
films are used primarily on steel 
and zine for decorative purposes 
and are currently limited to in- 
door exposures. Typical applica- 
tions are costume jewelry, trim 
for radio and TV sets, drawer 
pulls and interior automotive 
hardware. Tin, cadmium, zinc, 
selenium and other metals are 
sometimes applied by vacuum 
metallizing. Selenium coatings 
(about 3 mils) are applied to 
nickel-plated aluminum sheet in 
the manufacture of selenium rec- 
tifiers. 


Cathode sputtered coatings are 
obtained by applying a high vol- 
tage across two electrodes (where 
the cathode consists of the coating 
metal) in a vacuum. Ion bombard- 
ment vaporizes the coating metal 
which then condenses on the base 
metal, forming a crystalline, fine- 
grained coating. Thin films are 
highly porous, but fairly non- 
porous coatings of about 0.04 mil 
can be obtained. Gold and silver 
films can be applied most rapidly. 


Other vapor-deposited coatings 
can be obtained by a variety of 
processes in which a volatile com- 
pound of the coating metal is re- 
duced or thermally decomposed 


(Cleveland Hard Facing Co.) 


upon the heated surface of the 
base metal. These techniques are 
particularly useful in producing 
relatively thick coatings of refrac- 
tory metals and compounds, but 
they have not yet been used com- 
mercially to any important extent 
except in the production of chro- 
mized and siliconized coatings (see 
“diffusion coatings’’). 


Diffusion coatings 


A diffusion coating is a hard, 
usually brittle, alloy-rich surface 
layer produced by heating the base 
metal—ordinarily steel—while in 
intimate contact with another 
metal in powder, liquid or gaseous 
form (“cementation”). 

“Sherardized” (zinc) coatings 
on steel are not as protective as 
plated or hot dip zine coatings but 
are satisfactory for mild atmos- 
pheres. They are usually applied 
to small parts such as nuts, bolts 
and screws, and small machine 
parts. Such parts are coated in a 
revolving barrel containing a mix- 
ture of zinc and alumina powders 
at 800 F. 

“Chromized” (chromium) coat- 
ings of about 4-8 mils on steel have 
corrosion resistance similar to, and 
high-temperature oxidation resist- 
ance better than, that of high- 
chromium steel. They are used on 
valves, pumps, gages, tools and 
other parts where a combination 
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of wear and corrosion resistance 
is desired. Chromized coatings 
are usually produced by fused salt 
bath immersion, or by decomposi- 
tion of chromium diiodide on the 
base metal (1900-2000 F 
sequent diffusion. 


and sub- 


“Calorized” (aluminum coat- 
ings of about 5-40 mils on steel 
provide excellent protection against 
high-temperature oxidation up to 
about 1600 F. They may be pro- 
duced by pack or barrel methods, 
or by spraying followed by heat 
treatment. Typical applications 
are stills, retorts, furnace parts, 
rotary dryers and pyrometers. A 
somewhat similar coating that pro- 
tects steel at temperatures up to 
1800 F can be produced by spray- 
ing on 10-15 mils of a proprietary 
chromium-nickel alloy, followed by 
aluminum. At high operating tem- 
peratures (1600 F or above) the 
aluminum diffuses through, alloy- 
ing with nickel, chromium and 
iron, to seal the coating. 
“Siliconized” (silicon) coatings, 
obtained by reduction of silicon 
tetrachloride on the base metal 
and subsequent diffusion, are used 
to protect molybdenum against 
high-temperature oxidation. 


Fused coatings 

Fused coatings are applied by 
fusing the coating metal to the 
base metal. The most common 
fused coatings are “hard facings” 
of 1/16-14 in. applied primarily 
for wear resistance. They gener- 
ally consist of hard particles em- 
bedded in a somewhat softer ma- 
trix. The wear performance of a 
hard facing is largely related to 
its overall hardness, its microhard- 
ness and its microstructure. 

Hard facings are applied in 
three different ways. One method 
is to weld them on, using an elec- 
trode which may be wire or rod 
of the coating material, a tube con- 
taining the desired alloy elements, 
or a steel rod with an alloy-con- 
taining flux coating. Oxyacetylene, 
metallic are and inert gas-shielded 
are welding are used. Another 
method is to spray or otherwise 
apply the coating material as a 
powder or paste, then fuse it with 
an oxyacetylene torch, by induc- 
tion heating or by heating in a con- 
trolled-atmosphere furnace. Still 
another method, used where excep- 
tionally thick coatings are desired, 
is to weld or “puddle” into place 
cast inserts or filler bars of the 
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coating material. These are sume- 
times covered with another hard 
facing layer. 

Although such materials as cast 
iron, 
and Hadfield manganese steel can 
be used for hard facings, the ma- 
jority oft 


stainless steels, tool steels 


hard facings are avail 
able as special proprietary mate- 
rials. 

lron-base alloy coatings contain 
alloying elements such as chro- 
mium, tungsten, manganese, sili- 
con and carbon, and have either 
martensitic or austenitic struc- 
tures. Those containing less than 
20% alloy, the least expensive 
group of hard facing materials, are 
often preferred for large parts and 
are sometimes used as a base for 
more expensive hard facings. They 
have high impact resistance and 
relatively high hardness.  Iron- 
base alloys containing more than 
20% alloy cost more and are less 
shock-resistant, but are harder 
and more abrasion-resistant. They 
are particularly suitable as top 
coatings over tougher, less expen- 
sive undercoats. 

Nonferrous alloy coatings are 
primarily cobalt-chromium -tung- 
sten or nickel-chromium alloys con- 
taining elements such as molyb- 
denum, columbium, boron, iron 
and carbon. These coatings are 
available in a wide range of 
strength and toughness. Over-al! 
hardness is about the same as that 
of the lower-alloy iron-base mate- 
rials, but these coatings retain 
most of their hardness at elevated 
temperatures. They are also highly 
corrosion-resistant, and some of 


them are used to protect « emical 
equipment. In meral. 
nonferrous coatings can | 

fied thinner than 
to 1/32 in. 
smoother, they have less 
to gall than other hard 
W ear-resistant 


process 


others 
Because 1 


bronze 
such as manganese bronze 
phor bronze and aluminum 
are sometimes applied by 
(“bronze surfacing”). 

Tungsten carbide coatings gep. 
erally consist of almost-diamond. 
hard tungsten carbide particles jy 
a matrix which may be either the 
base metal or an alloy deposited 
with the carbide. These coatings 
offer maximum wear resistance 
but relatively low impact resist- 
ance. Thinner, more flexible tung. 
sten carbide coatings can be ap- 
plied by another process (gee 
“sprayed coatings”’). 

Other less widely used “diamond 
substitute” coatings include chro- 
mium boride and the carbides of 
tantalum, titanium and boron. 


Claddings 


Sheet or plates of corrosion-re- 
sistant metals are sometimes 
welded or brazed to base metals 
where severe corrosive conditions 
make necessary a thicker or less 
porous protective coating than can 
be economically applied by any 
other process. A great variety of 
clad metal plate, sheet, strip, tub- 
ing and wire are commercially 
available (see “Clad and Precoated 
Metals”, M&M, Dec. 1954, pp. 113- 
128). 


Inorganic Coatings 


Inorganic coatings consist large- 
ly of relatively inert, refractory 
compounds. In general they are 
harder, more rigid and more heat- 
resistant than other coatings. 
They may provide one or more 
of the following: 1) a _ long- 
lasting decorative finish, 2) a pro- 
tective barrier against corrosion, 
3) a wear-resistant surface, 4) a 
protective barrier against high- 
temperature oxidation, or 5) a 
thermally insulating surface. 

Inorganic coatings cover a broad 
range of silicates, metal oxides and 
combinations of silicates and metal 
oxides. In general, predominantly 
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silicate (“‘vitreous”) coatings have 
optimum smoothness and luster, 
and predominantly metal oxide 
coatings have optimum heat re- 
sistance. 

Vitreous coatings are available 
in the form of a “frit’”—glass-like 
granules made by fusing acidic re- 
fractories, such as quartz and 
feldspar, with basic fluxes, such as 
borax, soda ash, cryolite and fluor- 
spar, followed by quenching 1! 
water. This frit is ground, either 
wet (in water) or dry, with opacl- 
fiers, coloring agents, and other ad- 
ditions. A wet frit (“wet process” ) 
is applied to the base metal as 4 





























Ceramic coating 








surry by dipping, flowing or 
spraying, then dried and fused in 
si furnace. A dry frit (“dry proc- 
ess”) is sieved onto a still-hot, 
fused wet process coating, then 
fused. Dry process coatings are 
used only on castings. Pre-colored 






- irits that offer greater color stabil- 
r, ily are commercially available and 
le are being used on home appliances. 


Porcelain enamels 


le Porcelain enamel coatings con- 
ce ‘ist essentially of oxide color pig- 
e- ments, opacifiers and gases col- 
d oldally dispersed in fused sili- 
18 cates. They are smooth, hard and 
r- lustrous, and resist temperatures 
in as high as 1000 F (except on alu- 
7 minum). They may be formulated 
i- ‘0 provide an attractive, easily- 
1- cleaned, durable finish; a chemi- 


) cal-resistant barrier; or a wear- 
resistant surface. 

















These coatings generally com- 
prise one, two or three layers. The 
first layer is usually a 3- to 4-mil 
“sround coat” (analogous to an 
organic “primer”) containing an 
oxide of cobalt, nickel or molyb- 
denum that promotes good adhe- 
sion with the base metal. Where 
appearance is not important, a 
ground coat may be used alone, 
but ordinarily it is followed by 
one or two 3- to 4-mil top coats, 
depending on the thickness re- 
quired to achieve the desired opa- 
city or protection. The necessity 
for a ground coat can sometimes 
be eliminated by using a special 
titanium-stabilized steel; the re- 
sulting thinner coatings are more 
flexible and thus generally more 
durable than thicker coatings. 

Porcelain enamels are usually 
applied to special ‘“enameling 
iron”, to certain low-carbon steels 








is used on jet exhaust systems. (Ryan Aeronautical Co.; California Metal Enameling Co.) 


when better drawability is needed, 
and to cast iron having a limited 
combined-carbon content. They are 
also applied to a titanium-stabi- 
lized low-carbon steel which, in ad- 
dition to requiring no ground coat 
for good adhesion, has greater re- 
sistance to sagging at firing tem- 
peratures. A preliminary nickel 
electroplate or immersion coating 
is usually applied to all ferrous 
metals to improve adhesion. Porce- 
lain enamels are also applied to 
copper and aluminum. 


Two general types of porcelain 
enamel are most widely used. Ti- 
tanium types—so-called because 
titanium dioxide is the opacifier— 
are preferred for white coatings 
because of their high covering 
power which makes necessary only 
a single 3- to 4-mil top coat. These 
relatively thin coatings (about 7 
mils with a ground coat) have good 
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Porcelain enameled agitator blades 
improve product purity and reduce 
cleaning time in chemical processing. 


(Porcelain Enamel Institute) 


acid resistance, good abrasion re- 
sistance, and good resistance to 
chipping during shearing, bend- 
ing, punching and other fabricat- 
ing operations. White titanium 
coatings are widely used on 
stoves, refrigerators, signs, lamp 
reflectors and sinks. 

Pastel-colored titanium coatings 
can also be obtained but, where 
deep, bright colors are desired, 
acid-resistant antimony-type coat- 
ings are used. These coatings do 
not have the covering power of 
titanium types and require two 3- 
to 4-mil top coats for good ap- 
pearance. They are also less abra- 
sion-resistant than titanium types. 

Porcelain enamels can be for- 
mulated to resist virtually any 
chemical environment up to 1000 F 
except strong alkalies and hydro- 
fluoric acid. Frits for acid-resist- 
ant coatings generally contain 
more quartz and feldspar and less 
fluorspar, cryolite and borax than 
other frits. These coatings are 
usually thicker than ordinary coat- 
ings (25 mils or more on “glass- 
lined” equipment) and are fired 
at somewhat higher temperatures. 
They are applied to cast iron and 
steel equipment such as tanks, 
kettles, vats, piping and tank cars. 

Wear-resistant coatings are 
often used on materials handling 
equipment. Typical applications 
are elevator buckets, idler rollers 
and chutes for coal, concrete and 
grain. 

Coatings for steel may be fired 
at various temperatures ranging 
from as low as 1350 to as high as 
1600 F. Low-firing frits are used 
on sheet wherever possible in 
order to minimize distortion of 
the part. Sometimes both the 


ground coat and a top coat can be 
fired simultaneously. Coatings for 
cast iron are usually fairly simi- 
lar to those for steel but some 
softer formulations can be fired 
at temperatures as low as 1200 F. 
Coatings for aluminum are fired 
at temperatures below 1000 F and 
are not as resistant to weathering, 
wear and chemical attack as other 
porcelain enamels. Most of them 
contain lead and are not recom- 
mended for use in contact with 
food. However, they are finding 
increased use in such applications 
as store fronts, washing machines, 
advertising display signs and out- 
door furniture. Until recently, 
coatings for aluminum were being 
applied successfully only to 
wrought products, but at least one 
foundry is now enameling a cast 
alloy on a commercial basis. 


Ceramic coatings 


Ceramic coatings are vitreous 
and metal oxide coatings that are 
more refractory than porcelain 
enamels. Ceramic coatings in- 
crease the useful temperature 
range of metals in three ways: by 
protecting them from erosion, ox- 
idation and intergranular corro- 
sion; by insulating them, thereby 
keeping actual metal temperature 
appreciably lower than environ- 
mental temperature; and by in- 
creasing their over-all strength 
and rigidity, thereby offsetting 
some of the loss in properties suf- 
fered by metals at elevated tem- 
peratures. Thin ceramic coatings 
can be applied directly to the base 
metal. Typical applications are 
jet engine parts, furnace jigs and 
fixtures, and automobile mufflers. 

Low-carbon steels and low-alloy 
steels of limited carbon content 
can be protected at temperatures 
up to 1250 F by 2- or 3-mil coat- 
ings of A-19 or A-19H. These 
coatings (developed by the Na- 
tional Bureau of Standards) are 
similar to conventional porcelain 
enamels but have a higher alu- 
mina content and are fired at 1600 
F. They also have been applied to 
Inconel and to austenitic stainless 
steels. 


Stainless steels, Inconels, Hastel- 
loys and other high-temperature 
alloys can be protected at temper- 
atures up to about 1650 F by 1- 
to 2-mil coatings of NBS A-417 
or A-418. These coatings contain 
chromic oxide (A-417 also con- 








tains beryllium oxide) d 
fired at 1850 F., Proprie y thi 
(1% mil), flexible coatines suis 
able for use up to 1800 F re alg, 
available. 


are 


A number of ceramic 
aimed at extending the us 
vice life and temperatu 
of molybdenum are renth 
under development. Among them 
are some coatings that have pro. 
tected molybdenum during tem. 
peratures as high as 1800 F fo, 
an extended period and 2800 ¥ 
for a short exposure. 

Still more highly reitractory 
coatings can now be applied by 
flame spraying. The coating ma- 
terial is fed to the flame in the 
form of a powder or a sintered 
rod. Since the coating particles 
are only semi-molten when they 
hit the metal surface, the temper. 
ature of the base metal remains 
well below 1000 F. A cermet con- 
sisting of a sintered combination 
of magnesium oxide and nickel 
has been successfully applied in 
thicknesses of 1 to 20 mils. Tech- 
niques for applying pure metal 
oxides—particularly oxides of alu- 
minum and zirconium—have also 
been developed (see article in this 
issue, p. 96, for further details). 
These coatings can withstand 
temperatures of 3000 F. 


Somewhat porous refractory 
coatings (usually about 1 mil 
thick) can be applied by “solution 
spraying”. A water solution of a 
metallic salt is sprayed onto the 
warm base metal, the heat evapo- 
rating the water and decomposing 
the salt to the oxide. Zirconium 
oxide coatings can be produced by 
decomposing ammonium zircony! 
carbonate at about 425 F, and 
chromium oxide coatings by de- 
composing chromium nitrate a! 
about 700 F. Oxides of titanium, 
cerium and magnesium have also 
been deposited by this method. 
Applications for tnese new coat- 
ings are currently being explored. 





For more information— 


Space limitations prohibit an ade- 
quate bibliography. However, if yo 
want to know more about any of the 
coatings or processes mentioned ™ 
this article, please feel free to con- 
tact us. We will be glad to give yo 
additional information or to refer 
you to sources of more detailed in- 
formation. 








Reprints of this (and other) Manuals are available at 25¢ each until supply is exhausted. See 


132 page 154 for complete list of available Manuals. Write for quotations on quantities of 100 or more. 


Address requests to Reader Service Dept., MATERIALS & METHODS, 430 Park Ave., New York 22, N. Y. 
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Vulcanized Fibre 


























: base i on thickness. 
ase 1 on diameter. 
¢ Oased on wall thickness. 


For mor: information, Circle No. 523 


— 
| 
| Electrical Insulation 
| Type Bone Grade Commercial Grade Grade 
PHYSICAL PROPERTIES 
Density, Ib/cu in. 0.047-0.054 0.037-0.049 0.031-0.04 
Thermal Cond, Btu/hr/sq ft/ft/°F 0.17 0.17 0.17 
Coef of Exp per °F 14x 10°5 1.4x 10 1.4 x 10° 
Spec Ht, Btu/Ib/°F 0.40 0.40 0.40 
Dielectric Str, min v/mil (1% to 1% in.) 150 175 
MECHANICAL PROPERTIES 
Mod of Elasticity in Tension, psi 0.8-1.2 x 10° 
Tensile Str, (minimum) psi 
Sheets 6000/8000* 5000/8000* 6000/8000" 
Rods 8000 7000/7500» -- 
Tubes 6500 6500 
Comprehensive Str (minimum) psi 
Sheets 30,000 20,000 — 
Rods 8000 6000 — 
Tubes 9000/10,000° 9000/10,000° - 
Mod of Elasticity in Flexure, psi 0.7-1.0 x 10° — = 
Flexural Str, (minimum) psi 
Sheets 13,000/15,000* 11,000/14,000* - 
Rods 15,000 13,000/14,000° 
Tubes 
Bursting Str (minimum) 
Sheet 75-325" 
Hardness, Rockwell (minimum) 
Sheets R80 R50 R50 
impact Str, Izod, ft-lb per in. of notch 
Sheet flat 3.0/5.0 3.5/8.0 
sheet edge 0.8/2.0 1.0/3.0 
FABRICATING PROPERTIES 
Machinability Index Excellent machining, spinning and forming qualities. Can be 
threaded, swaged. 
AVAILABLE FORMS sheets, rods, tubes sheets, rods, tubes sheets 
USES clutch disks, gears, cams, thrust | washers, bobbins, insulation, | armature slot liners, end lami- 
washers, bushings, threaded) shock-absorbing plates. | natingcoil insulation, arc shields. 
parts, terminal blocks. 
NOTE; Lower value of a mechanical property applies to transverse tests, higher to longitudinal tests. 


Prepared with the assistance of Continental Diamond Fibre Co. 
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Another Reason So Many People Insist 
on B&W Mechanical Tubing 
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EVERYBODY WINS IN THIS GAME OF “SPIN THE BOTTLE’ 


Hoke, Inc., of Englewood, N. J., bottles are famous. Because Hoke 

makes sampling bottles for the uses short lengths of tubing, its 

chemical process industries — to quality control people have the ad- 

carry and contain a wide variety of vantage of 100 per cent inspection 

fixed or liquefied gases, many of of the tubing stock used. Higher 

them highly corrosive. From the standards of cleanliness and safety 

start of its operation in 1949, Hoke _are possible because of the uniform 

has insisted on B&W seamless stain- mechanical properties of the stain- 

less steel tubing, to be spun into less tubing, and Hoke’s automatic 

bottles, in preference to competitive spinning operation (10 to 15-second 

methods of deep-drawing or cold _ production time cycle). 

extrusion. Valves are attached at Whatever your requirements — 

either or both ends. carbon, alloy or stainless—you CBM. os paneniie a ein iedibet 

The uniform wall thickness and do better with always-uniform TUBULAR PRODUCTS DIVISION 

concentricity characteristic of BkW B&W tubing. Get in touch with — ,,_,Reaver falls. to. ond Milwaukee: Obie 
stainless tubing contribute to the Mr. Tubes, or write for Technical Se le bles weltien Fito 


safety factor for which Hoke spun Bulletin 365MM. TA-5000IM 


For more information, turn to Reader Service Card, Circle No. 347 
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Hardness Correlations for Titanium Alloys 


The curves drawn are the best fit obtainable from 
data for 31 binary iodide titanium-base alloys, in 
addition to a value for unalloyed iodide titanium. 
The alloys studied were mostly single phase alpha 
and beta alloys which were composed of a large num- 


extending over wide ranges of composition. The 
hardness values are based on the results of at least 
three readings on each of three specimens for every 
alloy. Little scatter was encountered in the data and 
it is believed that tue correlations accurate 


within narrow limits. 
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Diamond Pyramid Hardness (1@ kg Load) 
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Photo and data courtesy of The International Nickel Co., Inc. 
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on this part with 


INVESTMENT 
CASTING 


This small latch cam for retriev- 
able gas lift valves previously 
was machined from bar stock. 
The cost of machining the part 
in the hard metal required by oil 
well service was way out of line. 
So they had the cam Investment 
cast—and cut costs 84%. 


Though this saving is unusually 
high, this modern casting tech- 
nique can save you up to 60% 
on small parts production. It 
may also make possible designs 
you previously thought imprac- 
tical to produce. 


WRITE TODAY for the 
INVESTMENT CASTING STORY 
This free 12-page booklet 
—*MODERN PRECI- 
SION INVESTMENT 
CASTING”—contains de- 
tailed data on the Invest- 
ment casting process. 


ALEXANDER SAUNDERS & 60. 


Precision Casting Equipment 
and Supplies 


93 Bedford Street * New York 14, N. Y. 
WAtkins 4-8880 


For more information, Circle No. 456 
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Pickled and oiled 66-in. high jumbo coils of steel strip at the entrane, 
end to three-stand cold reduction mill in Ford Motor Co.’s steel rolling mill. 
Large coils of this type weigh up to 50,000 Ib. 


One company’s experience with... 


Steel Selection 






for Automatic Production 


Increasing mechanization of manufacturing puts great demands on 
uniformity. The Ford Motor Co. reports this experience with steel. 


by Kenneth Rose, Midwestern Editor, Materials & Methods 


@ Increasingly automatic produc- 
tion has had little effect upon the 
specifications for steel composi- 
tion. A deep drawing steel still 
must have the same drawability, 
regardless of degree of mechani- 
zation. Tightening of quality re- 
quirements has occurred, because 
a defective piece of steel means 
more than a scrapped piece of 
work— it can cause a shutdown in 
a whole production line. Potential 
loss of production has caused steel 
users to demand and get better 
quality, sometimes at increased 
material cost. 

Coiled stec! 

There is an increasing demand 
for steel in coils, to be fed into 
automatic presses .after a pass 
through leveling rolls. Larger and 
larger coils are decidedly in the 
limelight. From the advent of the 
strip mill in the 1930’s to about 
1946, most steel supplied was 
narrow stock. Today, about 25% 
of the steel goes into wide coils. 
The size of the coils has increased 
greatly, too. A few years ago 
20,000-lb coils were about the 
largest. Today, 50,000-Ib coils are 


MATERIALS & METHODS 


in use. 

When steel was supplied in 
sheet form, the individual sheets 
were inspected and pieces with 
visible defects removed. So sheet 
stock was about 98% good. Such 
inspection is impossible in coils, 
yet steel mills must produce semi- 
finished steel, in coils, to as high 
a standard as for finished and in- 
spected sheets. 

Steel suppliers are not the only 
ones faced by a problem. Use of 
steel in coils creates shipping 
difficulties and in-plant handling 
of large steel coils is much harder. 
Most users have found it neces 
sary to install heavier cranes 0! 
trucks to move coils inside the 
plant, and heavier stands for 
feeding the presses. Storage o 
coiled steel also requires a certail 
amount of care. If coils are piled 
too high in storage, the bottom 
layers are distorted. 

Heat treatment 

Heat treat superintendents re 
port that difficulties in continuo 
process operations center «boul 
the variations in steel compositio?. 
The most common complaint ' 
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The selection of materials 
for automatic proeduct‘on is not 
a new problem. In the auto- 
mobile industry, moving work 
automatically from operation 
to operation is an old story. 
In 1920, A. O. Smith Co., Mil- 
waukee, designed and built an 
“automated” frame plant which 
is still in operation in essen- 
tially its original layout. Steel 
is fed from narrow coils into 
a series of forming operations, 
all automatic and with auto- 





matic material transfer from 
one operation to the next. On 
the line, cross members are 
formed and automatically riv- 
eted into place, and a final 
riveting operation completes 
the assembly of the automobile 
frame. The entire process is 
automatic from coiled steel to 
finished frame. This plant was 
erected 35 years ago at a cost 
of $8,000,000. It serves as a 
ease history of a_ successful 
idea. 








| that the specification limits are tor 

wide, particularly for elements 
that effect hardenability. Varia- 
tions occur from heat to heat 
which cause differences in hard- 
ness, resulting in non-uniform 
performance of parts. 

In the plain carbon steels, the 
permissible range in composition 
for carbon and manganese, the 
worst offenders, is as follows: 


Low carbon steels 
Carbon range—0.07% 
Manganese range—0.30% 


Medium carbon steels 
Carbon range—0.07% 
Manganese range—0.30% 


High carbon steels 
Carbon range—0.12-0.13% 
Manganese range—0.30% 


Steel producers usually allow 
themseves two points of carbon 
above and below the range given 
in the composition specifications. 
Ina medium carbon steel, there 





fore, the carbon content from one 
heat to another might vary by 
0.11% without violating trade 
practice. If the manganese con- 
tent swings through its permis- 
sible range simultaneously, the 
variation in hardness resulting 
from a standard heat treatment is 
severely aggravated. 

Mechanized heat treat furnaces 
can lose efficiency if batches of 
steel have to be segregated, since 
manual handling is introduced 
into a system installed to reduce 
such handing. If the heats of steel 
are relatively small, the continu- 
ous furnace is no better than a 
batch furnace, since the treatment 
must be changed to produce the 
same physical properties in two 
different steels. High production 
of uniform parts is economically 
impossible under such conditions. 
Here are two examples: 

@ A company producing automo- 
bile parts reported variations in 
hardening a part made of SAE 


















: Aluminun + 
: Fastener 
: should be : 
‘ used here 1: 


It’s an aluminum chair assembly, 
worth the lasting strength of Alcoa® 
Aluminum Fasteners. You avoid gal- 
vanic and atmospheric corrosion. You 
get perfect color match; you get the 
very highest quality product. Your local 
Alcoa distributor has a complete stock. 
P. §. For this chair assembly, we 
suggest an aluminum machine screw, 
washer and nut from Alcoa’s 
complete line of alumi- 
num fasteners. 





2 Aluminum Company of America 
2251-J Alcoa Building, Pittsburgh 19, Pa. 
Gentlemen: 


Please send complete specification data 
and samples of your aluminum fasteners. 


name 
title 
company 
address 


Always Fasten Aluminuwn 


with Alcoa 
- Aluminum Fasteners 














For more information, Circle No. 385 
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COVERLAC SC-224 


Stinpabl Coating 


covers faster... 
protects longer... 
removes easier... 


Cost-conscious manufacturers are achieving 
greater economy...and greater protection of 
metal surfaces...with Spraylat’s superior pro- 
tective strippable coating. Unequalled in its 
strength, pliability and “stripping off” qualities, 
COVERLAC SC-224 ends costly rejections 
and refinishing. 

Easily sprayed on, it offers complete pro- 
tection against abuse during such procedures 
as blanking, drilling, routing, form rolling, riv- 
eting, shipping and even storage up to one 
year! After installation, this tough durable 
coating may be quickly “peeled off” revealing 
an original “Fresh-from-the-Factory” look. In- 
cluded among its many uses are the protection 
of stainless steel, chrome and nickel platings, 
vitreous enamels, glass, etc. 

Why wait any longer to find out more about 
COVERLAC’s economical protection against 
physical damage? Mail the coupon below to- 
day ...We’ll be glad to send you samples and 
FREE booklet fully describing COVERLAC. 


SPRAYLAT CORP. 


c 





SPRAYLAT CORP., | Park Ave., New York I, N. Y. 


Please send me samples of COVERLAC SC-224 
and bulletin M-2. 


NAME POSITION 





FIRM NAME 





ADDRESS 





ZONE ___ STATE 





For more information, turn to Reader Service Card, Circle No. 533 
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Steel for automatic Production 
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continued fro 


1137 steel. Carbon cont: 
through a 6-point range 
batches. The hardness 
from a standard treatn 
mechanized furnace swy 
28 Re to 45 Re. 

@ 1020 steel hooks cyanide and 
quenched in a _ high-p) duction 
heat-treat installation  suddey) 
began to show a core hardness 
high that they broke in seryj,, 
tests. The hardness of the pieces 
at the core was Re 44. Origin; 
steel was analyzed, and the carboy 
content was found to be 0.26%. 
while the upper limit specific; 
for carbon content in the SAF 
1020 steel was 0.23%. The carboy 
content was 0.01% above th 


2 Tron 


0.02% spread usually permitted 
Large grain size in the high. 
carbon batch also contributed | 
the hardening of this ordinari) 
non-hardenable steel. 

In defending their compositior 
limits, steel manufacturers say 
that they represent the best re 
sults obtainable regularly with 
standard practice. Even when 4 
customer is willing to pay the 
premium price for special ranges 
in composition, it is usual for th 
steel manufacturer to select 
heat that falls within the desired 
range rather than to attempt t 
make a heat of steel to narrower 
composition limits. 

In all of this, steel users ag! 
the decision as to whether to ac- 
cept drawing steel with more than 
a minimum of defects, or heat 
treatable steel with wider compo 
sition range than desirable, 0! 
whether to pay a premium for 
special steel and make it up 1! 
smoother running automated pro- 
duction lines depends on the cul 
rent steel market. If steel is i 
short supply, the user may have 
to take what is available and 
work out his difficulties in his 
mechanized production lines, or 
else pay the premium for special 
composition. When steel supply 's 
adequate, large users can fre 
quently get selected heats of 
standard composition that will 
perform satisfactorily withou! 
payment of premiums. 
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New Materials, 
Parts and Finishes and related equipment 








cermet Coatings for High Temperature Protection 


A nickel-magnesium oxide cer- 
met coating that can be applied by 
fame-spray or brush techniques 
has been developed for protecting 
metals during high temperature 
service. Coatings are said to have 
high resistance to hot gas erosion 
and high temperature oxidation, 
as well as low thermal conductivity 
and good shock resistance. They 
ean be applied to metals such as 
mild steel, Inconel, stainless steels, 
Hastelloys, and Vitalliums. De- 
veloped by Metal Hydrides, Inc., 
12-24 Congress St., Beverlv, Mass., 
the coatings are composed of 66.6 
nickel-33.3% magnesium oxide. 
They are expected to prove par- 
ticularly useful for protecting jet 
and rocket engine components. 


Alternate application methods 

Flame spraying is the most com- 
mon method of application and re- 
quires a powder gun with oxy- 
acetylene flame. Before applica- 
tion all parts should be sand 
blasted with silicon sand or silicon 
carbide. Areas to be coated are 
first heated with the flame and a 
9 to 10 mil build-up is applied. 
Then the adjacent area is coated 
before working back over the 
original area until desired thick- 
hess is deposited. Oxidation-re- 
sistant materials should be kept 
hear red heat for best result. Mild 
steel surfaces should be kept 
cooler. A 20 mil thickness nor- 
mally gives optimum physical 
characteristics, though Ni-MgO 
can be applied in thicknesses up to 
30 mils. 

Coatings can also be brush-ap- 
plied by using a mixture of 50% 
Primary materials and 50% pre- 
sintered material mixed with a 
20% solution of “C” brand so- 


dium silicate. Coatings are applied 


by brush, 


this way. 
should be 


steel 
nickel. 


allowed 


to dry, 


then 
matured by oxyacetylene torch at 
2100 to 2200 F. Coatings 0.015 to 
0.030 in. thick can be applied in 
For best results mild 


pre-coated with 
Inconel provides the best 


bond, while stainless steels pro- 
vide poor bonds. 


Properties of coatings 
Tests at 2800 F of coatings ap- 


plied by either method showed a 
maximum temperature differential 
through the coatings of 700 F. In 
one test on monel, temperatures 
of 4600 F were held for 5 min 
before failures, indicating a tem- 
perature differential to 2000 F. 
The accompanying table lists 
values indicative of properties of 
the coatings applied to various 
metals. 
(More New Materials on p. 144 


PROPERTIES OF Ni-MgO COATINGS 


















































| 
| 44H Thermal | Five Min? | Torch to 
Method ' Flame | Adherence | Oxidation Shock, | Endurance | Failure, 
of Sprayed | 90Deg | Testat | 10 Cycles | at | Temp and 
Appl. Undercoat | Bend 1800 F from 1800 F 2800 F Elapsed Time 
1020 MILD STEEL 
| 3600 F 
A None Excellent | Excellent Excellent | Excellent | 3 min 
| | | | 3300 F 
B None | Failed Good | Excellent | Excellent 1.5 min 
| | 3700 F 
C None Failed | Good | Excellent | Excellent 3.25 min 
| | 3500 F 
C Nickel Very Good Excellent | Excellent | Excellent 2.5 min 
oe Paes a FS ea eee 
310 STAINLESS STEEL 
3600 F 
A None Excellent Exceilent Excellent Excellent “aa 
B None Good Poor Excellent Failed 3.75 min 
4200 F 
C None | Good Poor Excellent Failed | 4.25 min 
INCONEL 
3900 F 
A None Excellent Excellent Excellent Excellent et "T 
B None Good Excellent Excellent Excellent “aie 
C None Good Excellent Excellent Excellent 4.5 min 

















1 Methods of application 


A—Flame sprayed presintered powder 


B—Presintered powder brushed on and torched. 


C—60% presintered—50% raw, brushed on and torched. 

2 Endurance test: . 
Flame sprayed coating on Inconel gate temperature difference of 400 F, while 50% Presintered and 50% 
Raw brushed on and torched on Inconel gave temperature difference of 650 F. 


50% Presintered and 50% Raw brushed on and torc 


hed on mild steel with nickel undercoat gave temper- 


ature difference of 800 F (coated surface 3500 F, uncoated surface 2700 F). 


Acknow 


; Most data taken from test work 


from Army Air Force, and the Bureau of Ships. 


by Ohio University Research Foundation, on contracts 
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New Precipitation Hardenable Stainless Alloys 


Four new precipitation harden- 
able stainless steel casting alloys 
have been:developed recently by 
Cooper Alloy Corp., Hillside, N. J. 
Three of the alloys are variations 
of the 19 chromium, 9% nickel 
type stainless. By introducing and 
varying molybdenum, copper and 
silicon, keeping carbon below 
0.08% and manganese below 1%, 
variations in hardness and duc- 
tility have been gained. Corro- 
sion resistance of the three alloys 
is said to equal or surpass that 
of type 316 stainless. The fourth 
alloy is a precipitation-hardenable 
version of the 20 chromium, 29% 
nickel, type 20 alloy which has 
particularly good resistance to 
hot sulfuric acid and good resist- 
ance to many other corrosive solu- 
tions. The accompanying table 
lists some of the alloys’ mechani- 
cal properties. 

The four alloys are: 

PH55A—A high strength, high 
hardness alloy with fair ductility, 
designed for use in applications 
where abrasion-re- 
critical or for 
stressed parts in corrosive appli- 
cations. Limits on composition are 
0.08 max carbon, 19.5-20.5 chro- 
mium, §8.5-9.5 nickel, 3.75-4.25 
molybdenum, 3.0-3.75 silicon and 
1% max manganese. 

PH55B—A ductile, high strength 
alloy of medium hardness, de- 
signed to provide shock resistance 
and high strength in corrosive 
applications. Limits on composi- 
tion are 0.08 max carbon, 19.5- 
20.5 chromium, 8.5-9.5 nickel, 3.25- 
3.75 copper, 4.75-5.25 molyb- 
denum, 1.25-1.75 silicon, and 1% 
max manganese. 

PH55C—An alloy with high 
hardness, low ductility suited for 
non-stressed corrosion - resistant 
parts. Limits on composition are 
0.08 max carbon, 19.5-20.5 chro- 


erosion- and 
sistance are 


mium, 8.5-9.5 nickel, 2.75-3.25 
copper, 3.75-4.24 molybdenum, 
144 -« 


silicon, and 1% 


5-3.75 


max 
manganese. 

PH20—A _gall-resistant alloy 
with superior corrosion resist- 


ance. 


Limits on composition are 





0.07 max carbon, 19-22 ¢} romium 
nickel, 3-4 copper, 
molybdenum, 1.5 max silicon, oF 
max 


27-30 


a4 


manganese, 1 max colum- 


bium and 0.10-0.15% nitrogen. 


PHYSICAL PROPERTIES OF PH STAINLESS STEELS ' 

















PH55A PH55B PH55C PH20 
Tens Str, psi 139,000 139,000 185,000°* 
Yid Str, psi 106,000 105,000 150,000* 
Elong, % 8 21 2 
Hardness, BHN 341 293 415 229 
in WQ condition 262 226 285 187 
1 In precipitation-hardened condition unless otherwise designated 


2 Data not yet available 


3 Extensire variations from this value may be « 


New Resins for Premix Molding 


Three new Plaskon polyester 
resins designed for use in premix 
or “gunk” molding have been de- 
veloped by Barrett Div., Allied 
Chemical & Dye Corp., 40 Rector 
St., New York 6. They are said 
to be with 
reinforcing materials such as 
chopped glass, sisal or asbestos 
prior to molding. Premix molding 
involves molding, by conventional 
compression or transfer’ tech- 


suitable for mixing 


niques, resin systems which con- 
tain random chopped fibers of re- 
inforcement. Though parts pro- 
duced in this manner do not pos- 
sess the strength of mat or cloth 
reinforced plastics parts, they of 
fer economies in speed of forn 
ing and intricacy of shapes pos 
sible (for more details see article 
on premix molding, p. 104). 
Each of the three Plaskon res 
ins has its own characteristics for 


TYPICAL PROPERTIES OF PLASKON PREMIX COMPOUNDS 




















PE-40 PE-51 PE-55 

Hot Barcol Hardness 38 | 8 13 

(30 sec after curing) | 
Cold Barcol Hardness a 45. | 53 
Ult Flex Str, psi | | 

Room temp 17,900 15,900 | 16,900 

200 F 8110 5590 7380 

After 2-hr boiling 14,500 10,400 14,500 
Mod of Elast in Flex, 10° psi 

Room temp 1.6 1.56 1.54 

200 F 0.69 0.46 | 0.52 

After 2-hr boiling 1.07 1.18 | 1.17 
Ult Tens Str, ps ! 3400 6120 
Water Absorption, 24 hr, % 0.36 0.19 0.149 
Shelf Life of Mix at 73 F, days hill 7 g 





1 Value not yet determined. 
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Landing gears, manufactured by The Cleveland 


Pneumatic Tool Company for North American 
Aviation’s F-86H, have piston tubes machined 
from internally upset Ostuco tubing. The upset 
construction of these special-quality Ostuco tube 
forgings keeps machining to a minimum and per- 
mits faster processing. Savings are 25%... or 
$4.95 per unit. 
Special-quality Ostuco tubing produces 
) stronger, lighter products... better looking prod- 

i ; = ucts at greater savings. Its uses are practically 
small : . unlimited. Wherever you use tubing in any form, 
DRAWING ; ip Ostuco’s single source service can save you time 
OF UPSET i and money. Write for helpful booklet “Ostuco 

Tubing,” or better still, send us your blueprints 
for immediate quotation. 


INTERNALLY UPSET 
OSTUCO COMPLETED 
TUBING GEAR ASSEMBLY 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company * SHELBY, OHIO 


Birthplace of the Seamless Steel Tube Industry in America 
a ST U 4 a § C. } B, /, |] G SALES OFFICES: BEVERLY HILLS ®© BIRMINGHAM ® CHARLOTTE 
CHICAGO ®@ CLEVELAND @ DAYTON ®@ DETROIT ® HOUSTON 


3 AND LOUISVILLE © MOLINE © NEW YORK @ PHILADELPHIA 
SEAMLESS PITTSBURGH © ROCHESTER © ST. PAUL @ SEATTLE 
ELECTRIC WELDED TULSA ®@ WICHITA 
STEEL TUBING CANADA, RAILWAY & POWER CORP., LTD. 


it EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
Fabricating 117 Liberty Street, New York 6, New York 
and Forging 


For more information, turn to Reader Service Card, Circle No. 386 


‘ SEPTEMBER, 1955 ¢ 145 























Important 


New Developments 
FROM 


THE CHEMICAL CORPORATION 
Research Laboratory 


ag 


LUSTER-ON M 





A new, quick one dip bright-clear 
treatment for zinc. Used in very 
dilute 2% solution to give a bright, 
attractive finish with good corrosion 
protection. 


LUSTER-ON STAIN PREVENTIVE 


For the large volume producer of zinc 
plating. A very economical finish 
for long shelf life. Suggested uses are 
on electrical conduits, outlet boxes, 
plated sheet stock, wire screening. 


LUSTER-ON NL-C 


A one dip bright conversion coating 
for cadmium requiring no leaching. 


LUSTER-ON NS 


The answer to “‘spotting out’’ troubles 
on copper and brass plate, especially 
under humid conditions. Is suitable 
for use on thin deposits. Improves 
clear lacquer adhesion. 


LUSTER-ON ALUMINUM SEALER (222-M) 


Produces a chromate film on alumi- 
num that provides excellent corrosion 
protection and can serve as a paint 
base. Now can be dyed in many at- 
tractive pastel colors. Meets Govern- 
ment Spec. MIL-C-5541. 


ne 


Ask for literature. Send a sample for 
free laboratory treatment. 


You'll also be interested in our 
Safety Division's line of industrial 
skin cleaners and protectors .. . 
protect your workers and your 
products. Literature available. 


CORPORATION 


67 WALTHAM AVENUE, SPRINGFIELD 9, MASS. 


For more information, Card, Circle No. 483 
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New Materials, 
Parts and Finishes: | 274 related ecuipmen 








specific molding jobs 

PE-40—A rigid resin contain 
ing diallyl phthalate. It permits 
fast curing cycles and produces 
molded parts with particularly 
good surface characteristics. It 
is said to have high flexural 
strength, modulus of elasticity 
and hot strength. 

PE-51—A resilient, high-vis- 
cosity resin containing  diallyl 
phthalate. It is designed specifi- PE-55—A resilient resin cop- 
cally for those jobs which require taining vinyltoluene. It is , 
materials with sufficient flexibility medium viscosity resin available 
to minimize cracking around core at a lower price than PE-40 and 
pins and inserts. PE-51. 





Rubber-Sized Fibre Sheet Has Higher Resiliency 

A new grade of vulcanized fibre desirable properties of both rub- 
incorporating an oil-resistant syn- ber and vulcanized fibre. Desig- 
thetic rubber sizing (Hycar) is nated RS-10H, the fibre is ex. 
said to combine a number of the pected to suit applications such 


COMPARATIVE PROPERTIES OF RS-10H AND STANDARD VULCANIZED FIBRE! 


























Standard | RS-10H 
Vulcanized Fibre Fibre 
(0.092 in. thick) (0.109 in. thick) 
Density 1.28 1.14 
Tensile strength, psi (D-619) 
MD 15,500 11,500 
CD 10,000 8500 
Water absorption, % (D-619) 
2 hr 18.0 | 18.0 
24 hr 50.0 50.0 
Compressive strength, psi (D-619) 42,000 | 26,000 
Hardness, Rockwell (D-619) R 89 R 47 
Impact strength, Izod, ft-lb per in. of notch 
MD 2.7 2.0 
cD 2.3 1.8 
Compressibility, NVF Method,’ 
in./in. of original thickness 0.064 0.109 
Recovery, in./in. of original thickness 0.043 0.073 
Sliding friction coefficient: 
(a) fibre on fibre (normal calender) 0.11 0.16 
(b) fibre on ground steel 0.11 0.14 
Stiffness (Gurley RD), milligrams 
0.015 in. thick specimen, 
Yo in. x 3% in., 50% RH. 
VD 12,000 10,000 
CD 6000 5000 





1 All specimens conditioned per ASTM D-619, 48-hr at 122 F and tests conducted at 73F and 50% RA. 


2 Test performed on 1-in. square specimen by applying load to %-in. square area at rate of 0.1 in. per wis 
to 3,000 pounds. 


For more information, Circle No. 512 





Hi 








TO CHANGE THE 


CHANGE THE STE E L 





BS Na 
a Dee % 4 
SE RIOINS AN 
Baie at 
. . 4 y Br Or 


SWITCH TO 2% 


maa 
e tf >, - . yoo, 
, ; 2s. on or oA te 
nt n 19 FANS *; aS D So} U 
ns a aleaie Ryo : oop pends = 8 Sete IT te f. 


ESOL! OOM RRS ADE MD 
LS Pad * te AY ae? 
. ¥ od i =a 


> 
v2. 
* 





.* i+ 
nf 95 Noyts SEE A 
y bay: 
Dye fy 72). 

55) ; ASS Pyke 


‘% 
$2 oN 


o2n% 

> she et tee 
*. Toye hans 20? aE 
ie; ‘ , aye 2) 2. <A 








wet,’ 8453 si 
EAN 
b eet 
: ertanrckere 
BNA te 








“al Bam tals 
uD- ‘the Sis 
; > aa. F “b>: 
sig oOo OK IRE he eh as NRL MRE URLS. 8S hay aS a At? asols Ppa. 
Sig- hy, - SOMO Bt Ny een ee ages avy Uh see ae te © tok 
“ j <<" : < ‘ egtny Pane aS) < . Pag: “ antsy Yi. a mF Paden @’ 
" ? ys Sete Siero EL A SY aya beet 
h . SP ek 3 } e rey iat, es” ‘ 
uc - : ener 
Seas ¥3 £) Fone s < 
AT Or OW = . 
3% < pe a>?" ai 


4 28 7 
~tulsete ‘> ae 
PREYS Pee SA: 
me SEA Rok s 
Sb ie ae 
NP: PANE IG ay 





eae 


r 
28 
eS 


aoe $4 


4) 
NS 
Ses. 


& 

cf... “ 

ae: Mg 
he) ; hs 


~ 


? 
7 


» >, 

Ay 
SS 
< - 
tN r is 
aot) 


4 


pons 
. 





° J 
YY. 
2s 


A 
Rm 5 fet SI 
Mahe ae alte ee 
era 
eT ad 
v 


72 
¥ ory. 


bed y 


~ 


ores 
ores 





° AX 
ae, 





Automotive designers are finding Sharonart — the 
steel with a rolled in design provides a whole 
new field of design possibilities. It permits re- 
styling without expensive die change. It provides 
the widest possible flexibility in working out new 
models, It is unusually adaptable to two-tone spray 
painting. It adds a richness to your product, and 

tuse. it doesn’t mark or show scratches, it 
tings extra utility to those parts that must 
“ithstand abuse 


SHARON STEEL CORPORATION 
Sharon, Pennsylvania 


; 


i you are not already familiar with the m 
advantages of designing with Sharonart you will 
want a copy of the new bulletin that thoroughly Please send "SHARONART surface rolled patterns” i: 
explains this remarkable steel. It’s free for the steel. 

‘SKing, Contact the Sharon representative in your 
‘fea Or write direct 
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HOLCROFT New Materials 
and. ck | Parts, Finishes 
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SHAKER HEARTH) 
FURNACE 


Controlled atmospheres—heating—fuel economies—stock 
handling. All these are factors to consider when you are trying to de- 
termine which heat treat furnace to select. 


Take stock handling, for example. You might well consider a shaker 
hearth furnace if you are a volume producer of small parts such as 
screw machine production or stampings. It’s continuous—a type of 
stock handling that's geared to production flow—and a type that 
eliminates the possibility of a bottleneck in the heat treat department. 


The work is either manually or automatically placed directly on a 
hearth which is designed to move forward quickly a few inches, stop 
suddenly, and then return to its original position. The sudden jolt 


as gasketing, packing and facing 
slides the parts through the furnace. An alternate arrangement is set 


materials as well as substituting 
for rubber-coated paper. Devel- 
its original position. Either method assures uniform heat treatment of oped by National Vulcanized Fibre 
each individual part. Co., 1055 Beech St., Wilmington, 
Del., the fibre has a coefficient of 
friction 30 to 50% higher than 
that of standard vulcanized fibre, 
is about 70% more compressible, 
69% more resilient and has inm- 
proved chemical resistance. The 
Holcroft & Company, 6545 Epworth Bivd., Detroit 10, Michigan. accompanying table lists values 
comparing physical properties of 
the new fibre sheet material with 
those of standard vulcanized fibre 


up so that the hearth moves forward slowly, halts, then snaps back to 


You can get engineering information—honest appraisals of your 
problem—if you consult Holcroft when you are planning expansion. 
The result is bound to be a heat treat facility balanced to your pro- 
duction requirements. It will cost you less in the long run! Write today 
for complete information! 


PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


CHICAGO, ILL. CLEVELAND, OHIO DARIEN, CONN. 
HOUSTON, TEXAS LOS ANGELES, CALIF. PHILADELPHIA, PA. Not just a coating 


CANADA: Walker Metal Products, Ltd., Windsor, Ontario . 
Hycar-type synthetic rubber can 


be precipitated directly on indi- 
vidual paper fibers, providing 4 
uniform dispersion of the elas- 
tomer throughout the fibre sheet. 
Thus, the material is particularly 
well suited for abrasion-resistant 
applications since there is no coat- 
ing which can wear off. Neither 
its fibre nor rubber components 
are appreciably affected by oil, 
making it suitable for gasketing 
various types of pumps. National's 
RS grade fibre is available in 
thicknesses from 0.015 to % in. 
thick. NEMA standards for sheet 
sizes and thickness tolerances 
apply. 
(More New Materials on p. 150) 





For more information, turn to Reader Service Card, Circle No. 366 
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on Metalwash 
for Engine blocks by... 
























METALWASH MACHINERY CORP. 





This Metalwash roller conveyor washer thoroughly re- 
moves oil and chips from automobile engine blocks 
before final assembly of engine parts. The Blower, 
conveniently located on the top of the machine is a 
Spencer Turbo-Compressor. 

The Spencer Turbo is light in weight, has little 
vibration and can be mounted anywhere and without 
special foundations. 

It is a sturdy, all metal machine with wide clear- 
ances and only two bearings to lubricate. Blast gates 
provide the control, calibrated ammeters show the 

volume of air used at any time. (the power varies 
directly with the volume of air) 

The air is as clean as the air in the room. 
Can be cleaner if Spencer filters are used. 





Ask for Bulletin No. 126. 


























HARTFORD 6 
CONNECTICUT _ Manufacturers of Turbo-Compressors and Heavy Duty Vacuum Cleaners 


For more information, turn to Reader Service Card, Circle No. 357 
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Wilson Diamond 
“Brale”’ Penetrators 


Why only 


“BRALE” 


insures 
accurate 
hardness 
testing 
of hardened steel 





A FULL LINE 
TO MEET 
EVERY HARDNESS 
TESTING 
REQUIREMENT 


“ROCKWELL” Fully Automatic 
Hardness Tester 


"ROCKWELL" Semi-Automatic 
Hardness Tester 


ROCKWELL” Regular 
Hardness Tester 


“ROCKWELL” Special 
Hardness Tester 


* ROCKWELL” Superficial 
Hardness Tester 


TUKON Micre & Macro 
Hardness Tester 











A Minor load 
penetration 


\ B Major load 
a AES | penetration 
C Linear 
measurement 


of penetration 
increase 


SURFACES OF SPECIMEN 
aon ary 
, A Ta ‘ 
7 MAG, x 125 


@ Only with the high degree of accuracy 
built into a WILSON “‘Brale’’ Diamond Pene- 
trator can you meet the requirements of a 
hardness test where one point of hardness 
represents a depth of only 0.00008”. 


These sphero-conical penetrators are made 
from carefully selected diamonds, ground 
to mathematical precision with microscopic 
accuracy and standardized on test blocks 
in the wiLson Laboratory. Each is proof- 
tested under heavy load. 


Special “‘Brale’’ Penetrators for testing 
unique areas—such as the pitch line of gears, 
or for high temperature testing—are avail- 
able on request. N “‘Brale’’ Penetrators are 
supplied for use with WILSON “Rockwell’’* 
Superficial Testers. 


There is a WILSON “‘Rockwell’’ Hardness 
Tester for every requirement—including the 
WILSON “‘TUKON”’ for micro-indentation test- 
ing. WILSON experts are available to consult 
on hardness testing requirements. Write or 
call today. *Trade mark registered 


Agco Wilson Mechanical Instrument Division 
AMERICAN CHAIN & CABLE 





TRADE 
MARK 


For more information, 
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Chlorinated Polymer 
Combines Strength, 
Chemical Resistance 


A new chlorinated polymer js 
said to provide an unusual con. 
bination of high mechanic 
strength, temperature resistance 
chemical resistance and good di- 
mensional stability. According t 
The Polymer Corp. of Pennsy'. 
vania, Reading, Pa., properties of 
their new resin fall somewhere 
between those of nylon and the 
fluorocarbons. The accompanying 
table lists typical properties o! 
Polypenco K-51. The resin i: 
brown and reportedly offers bet 
ter dimensional stability tha 
standard nylon formulations ani 





PROPERTIES OF K-51 





Tens str at 73F, psi | 6,000 
Tens str at 212F, psi 3,500 
Tens mod at 73F, psi / 160,000 
Tens mod at 212F, psi 90,000 
Elong at 73F, % 60-160 
Flex str (beam) at 73F, psi | 5,000 
Flex mod at 73F, psi 127,000 
Comp str at 1% offset, psi 8,800 
Comp mod, psi 130,000 
Heat distortion, F 

5x % x &% in. bar*264 psi 185 

5x %x%-in. bar- 66 psi 300 
1zod impact (notched) at 

73F, ft Ib/in. notch 0.4 
Hardness’at 73F, Rockwell R100 
Deformation under load at 

122F and 2,000 psi, % 1M. 
Flammability self-extinguishing 
Therm coeff of lin exp | ca, 1.2 x 10" 
Water absorption, % | 0.01 
Dissipation factor 

60 cycles’ 0.007 

' 10° cycles | 0.0085 

106 cycles | 0.012 
Dielectric constant | 

60 cycles | l 

10° cycles 3 

106 cycles a | 
Volume resist, ohm-cm x 10" 
Dielectric str, v/mil 400 
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OW...Machining 
d Heat Treating 














with TOCCO Induction Heating 


Mechanics Universal Joint Division of Borg-Warner 
Corporation now combines automatic heat-treating 
and metal-working operations on the same machine!* 


A Tocco Inductor Coil, matched to one spindle of a 
multiple spindle automatic screw machine, heat 
treats the inside diameter of automotive trunnion 
cups—after they have been completely formed on 
the same machine tool. Twenty-two, 20 and 50 kw, 
450,000 cycle TOCCOtron Induction Heating units 
and 44 automatic screw machines (installed here 
and in other plants) make up this high-speed pro- 
duction team, 


THE OHIO CRANKSHAFT COMPANY 
Dept. T -9, Cleveland 1, Ohio 


This new method permits the use of SAE 1144 steel 
and eliminates costly, time-consuming copper plat- 
ing and carburizing operations formerly required. 
Heating and quenching cycles total approximately 
10 seconds per part, and production is in excess of 
300 parts per hour from each machine. 


If your products or their components require heat 
treating, soldering, brazing or forging it will pay 
you to investigate TOCCO for better, faster ways of 
producing them at lower unit cost. 


Write for free catalog —TOCCO Induction Heating. 


SEE this application 
in operation at 
Cone Automatic Machine Co. 
BOOTH 401 


National Machine Tool 
Builders’ Show 


CHICAGO — Sept. 6-16. 


: re. 


For more information, turn to Reader Service Card, Circle No. 364 
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Fluorescent Fixtures of California, in their 
modern plant in South San Francisco, uses 
the Ransburg No. 2 Process Reciprocating 
Disc Atomizer to paint their popular line of 
ALL-BRITE lighting fixtures. The quotes above 
are from Works Manager, R. H. Shaffer. 





Regardless of the type of product you 
manufacture, if it’s painted... and, if your 
production justifies conveyorized painting, 
you should look into the savings (and im- 
proved quality) which can be yours with 
one of the Ransburg Electrostatic Painting 
Processes. May we tell you about complete 


Ransburg services ? 


Write Dept. M 


Indianapolis 7, indiana 


For more information, turn te Reader Service Card, Circle No. 304 
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fluorocarbon plastics now ayajl. 
able. It is less expensive than the 
fluorocarbons. It exhibits no eglq 
flow and unusual resistance ty 
changes due to internal strains 
It has zero water absorption. K-5] 
has a heat distortion temperature 
of 185 F for 264 psi and 300 F 
for 66 psi, but it is not recom. 
mended for continuous use at tem. 
peratures above 250 F unless jp 
a non-oxidizing atmosphere. The 
chemical and heat resistance of 
the polymer are said to make it 
ideal for end uses at 212 to 250 F 
temperatures which could be han- 
dled previously only by more ex- 
pensive materials. 

The material effectively resists 
such reagents as hydrochloric, sul- 
furic, nitric, and chromic acids, 
acetone, acetophenone, ammonium 
hydroxide, furan, anilene, ethy] 
acetate, ethyl ether, ethylene di- 
chloride, heptane, toluene, hydro- 
gen peroxide, lemon oil in alcohol, 
and distilled water. Mechanical 
properties of the material are gen- 
erally good at room temperature 
and boiling temperatures. Essen- 
tially the same tensile strength 
and hardness are exhibited after 
one year of exposure to outdoor 
weathering. According to Polymer 
Corp., the material is _ harder, 
lighter and more machinable than 
fluorocarbon plastics. Though not 
a high frequency dielectric, K-51 
has loss factors low enough to 
make it useful as a general pur- 
pose insulator through a _ wide 
range of frequencies, 

The material is currently avail- 
able in rods up to 2 in. in dia. 
Eventually it will be supplied in 
strip, slabs, tubing and rods of 
larger diameter. 


Alloy Welding Flux 
for Low Alloy Steels 


A new line of agglomerated 
fluxes has been marketed for 
automatic submerged are welding 
of low alloy steels. The fluxes 
contain alloying elements which 
can be altered as required by the 











Chrysler saves 10 operations 


with flamatic hardening_ Imagine the drop in unit costs when you save 


ten operations on one part, including plating, straddle facing and turning, re-broaching, 
carburizing, tempering, two washings, and three inspections. 


All these operations were found unnecessary as a result of one decision at 
Chrysler Corporation's Highland Park plant: to switch to Cincinnati Flamatic for 
hardening the OD of this torque converter overrunning clutch hub. 


A review of your own operations may reveal an opportunity for similar savings with 
Cincinnati Flamatic selective hardening. If you'd like to learn about other types 
of operations, from job lot to line production, write for Publication No. M-1861. 





PROCESS MACHINERY DIVISION 
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Available Now!! 
Reprints of 


MATERIALS & METHODS 
MANUALS 


Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 25¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—20¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of a new service 
recently instituted by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
teprints, one each month, for the same reasonable price of $3.00 
per year. Just fill in the coupon below and mail it to: 


Reader Service Department 
MATERIALS & METHODS 
430 Park Avenue 
New York 22, New York 


VY Quantity Y Quantity 


Wrought Phosphor Bronzes 


' ..Mechanical Properties & Tests of 
..Plastics as Alternate Materials 


....Brazing & Soldering Materials 
.... Titanium and Its Alloys 
....Carbon and Low Alloy Stee! Castings 
..Carburizing of Steels 
Welded and Brazed Parts 
.. Glass-Reinforced Plastics 
...Maltleable tron Castings 
....Welding the Stainless Steels 
.. Rubber Parts 


Engineering Materials 


/.How Nuclear Radiation Affects Engineer- 


ing Materials 


...Close Tolerance Castings 

...-Age Hardening of Metals 

.... Adhesive Bonding 

...Clad and Precoated Metals 

.... Wrought Non-Leaded Brasses 

.... Silicones—Properties & Uses 
.. Short Run Press Formed Parts 


New Materials, 
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particular job. They can 

with a mild steel electrod 

duce a low alloy deposit 
chromium, molybdenum, vanadiyn 
and nickel can be varied. Appjj. 
cations would include welding 
chromium-molybdenum pipe fo; 
high temperature service; steels 
such as ASTM Spec A335-53: a) 
loys P-2, P-3, P-3b, P-11, P-12 
P-21 and P-22; and Spec A301-53 
grades A and B. Developed by 
Lincoln Electric Co., 22801 
Clair St., Cleveland 17, the fluxes 
can be used to produce an alloy 
deposit that will respond to heat 
treatment producing the same 
hardness or tensile strength as 
that of the base metal. By blend- 
ing basic alloy fluxes in varying 
proportions the company will pro- 
duce automtic submerged 
fluxes to individual customer re. 
quirements. 


Thermoplastic Has 
Improved Properties 


A new clear’. thermoplastic, 
Dura-lite, is said to have abra- 
sion resistance 5 times that « 
ordinary methacrylate, flexural 
strength nearly twice that of 
methacrylate, and improved ten- 
sile and impact strength. A modi- 
fied methacrylate, Dura-lite was 
developed by the Homalite Corp. 
15 Brookside Dr., Wilmington 166, 
Del. It resists crazing, has good 
formability and machinability and 


_...Weed and Wood-Base Materials ....Metals for Short Time Service at is immune to most corrosive 


....Surface Hardening of Steels and Irons High Temperature ’ : oe . a 
.. Selecting Metal Cleaning Methods - erening: Product Quality Through chemicals and severe weather con 
ditions. Dura-lite is said to bé 


.... Engineering Coppers Better Materials 
..High-Strength, Low-Alloy Steels ....Finishes for Plastics : . 
particularly well suited to most 


... Sandwich Materials ....How to Select a Wrought Steel 
....Materials for High Temperature Service ....lmpact Extruded Parts 
..Rigid Polyvinyl Chloride Plastics --++Finishes and Coatings for Metals 


TYPICAL PROPERTIES OF DURA-LITE 





Spec Gravity, 77 F 1.22 
Tens Str, psi 9200 
Flex Str, psi 30,000 
Mod, 10° psi 3.2 
Impact Strength, 
Notched 1zod, ft-Ib/in. notch 0.4 
Unnotched Izod 5.9 
Heat Distortion, 10 mil, F 150 
Water Absorption, 
%, 24 hrs at 77 F 0.2 
Crazing (LP-406A) None 
Chemical Resistance 300d 


—_—__—_— 


Yes, I am a subscriber to MATERIALS & METHODS and would 
like to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the i 


Upon receipt of your invoice, I will pay $3.00 for a year’s supply. 
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GHT DIRECTION 


Wolverine customers ore never at 
sea when it comes to selecting the 


right tube for a specific job. 


To help them steer clear of corrosion 
hazards, for example, Wolverine 
provides tubing in a wide range of 
sizes and alloys in copper, aluminum, 
electric-welded steel and bi-metal. 
Other '‘on course aids” are complete 
fabrication facilities and the skilled 
assistance of the highly trained 
tubing technicians in Wolverine's 


Field Engineering Service. 


Yes, when you specify Wolverine 
products you are always heading 


in the direction of true economy. For 


complete information write for Wol- 


verine's General Products Catalog. 


Wolverine Tube, |439 Central Ave., 
Detroit 9, Michigan. 


WOLVERINE TUBE 
DIVISION OF CALUMET & HECLA, INC 


{ Quality- Controlled TJuling 


cVanulacturers ‘ uulity 


and Extruded —Fluminum Dhupes 


MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL 


EXPORT DEPT., 13 E. 40TH ST., NEW YORK 16, N. Y. 







































































look to 


CACO \i\) | 


HASTELLOY B&C ALLOY 20 
INCONEL MONEL 
PRECIPITATION HARDENING 


GRADES 
¢ 










0.03 MAX. CARBON 
\ 


YOU GET FAST DELIVERY... even 
on small orders of special alloys... 


Hastelloy B & C, Monel, Inconel, 
Alloy 20, 0.03 Max. Carbon, Precipi- 
tation Hardening Grades are just a 
few examples of alloys that are avail- 
able—fast—when you need them. No 
waiting for long runs of standard pro- 
duction items to be completed before 
your order can be started. Big orders can be handled efficiently and 
economically too. A complete metallurgical laboratory enables ESCO 





AVAILABILITY 





to take advantage of the latest technological advances. Result: Out- | 


standing quality control on every order. 


UNUSUAL SHAPES AND SIZES 


ARE NO PROBLEM EITHER... 


ESCO can supply you with static or 
centrifugal castings in wall sections 
and dimensions to meet your most 
exacting requirement. ESCO Shell- 


cast is available, too, where needed. 


Ask for details or write for free booklets ... “Howto cut 
Costs With ESCO Spuncast®’’... and “ESCO Stainless 
and High Alloy Products for the Process Industries”. 
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ELECTRIC STEEL FOUNDRY CO. 
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Manufacturing ESCO International and New York Office 

Plants 420 Lexington Ave., New York City, N.Y. 

2163 N.W. 25th Ave. Other Offices and Warehouses 

Portiand 10, Oregon Los Angeles, Centralia, Pa. 

712 Porter St. San Francisco, Calif. Houston, Texas 
Danville, Illinois Seattie, Spokane, Wash. Eugene, Ore. 


Salt |.ake City, Utah 
Honolulu, Hawaii 

in Canada, Vancouver, 
British Columbia and 
Toronto, Ontario, 


For more information, turn to Reader Service Card, Circle No. 464 
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New Materials, 
Parts, Finishes 





glazing applications such as 
formed instrument 
dials and television and _ clock 
faces. Because it does not chi 
or shatter, the material can r 
duce window breakage, increas 
safety of men and materials and 
lower maintenance costs. It pro- 
vides a good transparency for use 
as a hood or shield covering dan- 
gerous machines and _harmfu! 
chemical vats. It is available i 
sheets, 1/6, 3/32, 1/8, 3/16 and 
1/4 in. thick and in standard sheet 
sizes up to 40 x 50 in. 


panels and 


Cross-Linked Viny! Coat 


A new cross-linked vinyl coat- 
ing is said to retain all the desir- 
able properties of vinyls but offer 
improved adhesion, toughness and 
film integrity. Specifically formv- 
lated for roller coating, the 80- 
called 13-809 White coating has 
been developed by Watson-Stand- 
ard Co., 231 Galveston Ave., Pitts- 
burgh 12, Pa. It is furnished at 
40-42% solids with a viscosity 0! 
85-95 sec (No. 4 Ford Cup) anda 
specified bake temperature of 350- 
400 F. Available in colors as well 
as white, the coating is said to be 
particularly well suited for use on 
caps, closures, trays, canisters, 
and as strip coating and similar 
applications where ease of appli- 
cation and chemical resistance are 
basic requirements. 


(More New Materials on p. 158) 
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GENERAL OFFICES: 24 GLENVILLE ROAD, GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Roch- 
ester, Philadelphia, St. Lovif; Atlanta, Dallas, San Francisco, Los 
Angeles, Portland, Seattle, Montreal.—PLANTS: Glenville, Conn.; 
ENenlin. Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. .— 

GINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 


Strip of felt 


molding press 





molded into 
special shapes 





American felts are moldable felts. Molded 
felt parts eliminate fabricating problems 
of stitching, cementing or stapling. They 
also provide one-piece integrated assem- 
blies at lower cost for superior service 
where a compact, permeable shaped 
part is needed which will breathe, cushion, 
filter, seal, wick or lubricate. Review your 
material requirements and let our engi- 
neers apply this property of felt to your 
new design projects or to existing parts. 


WRITE for our recommendation of a molded American Felt part to your specifications. 


For more information, turn to Reader Service Card, Circle No. 342 
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specify Chan) Ra: 


AN-C-170 MIL-S5002 MIL-C-5541 AN-P32 
AMS-2402A USA-50-80-1iA J.Q.D. No. 144B 
USA 57-93-2A O.S. No. 1374 USA 57-0-2C AN-P61 
A-XS-1607 QQ-P-416 QQ-Z-325 MIL-3151 — 
if you’re finishing under these or similar specifications, 
here’s how you can use Iridite: 





ON ZINC AND CADMIUM you can get highly corrosion 
resistant finishes to meet any military or civilian 
specifications and ranging in appearance from olive 
drab through sparkling bright and dyed colors. 


ON COPPER... Iridite brightens copper, keeps it 
tarnish-free; also lets you drastically cut the cost 


of copper-chrome plating by reducing the need for 
buffing. 


ON ALUMINUM Iridite gives you a choice of natural 
aluminum, a golden yellow or dye colored finishes. No 
special racks. No high temperatures. No long immer- 
sion. Process in bulk. 


ON MAGNESIUM Iridite provides a highly protective 
film in deepening shades of brown. No boiling, elab- 
orate cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 
ment. No exhausts. No specially trained operators. Single 
dip for basic coatings. Double dip for dye colors. The pro- 
tective Iridite coating is not a superimposed film, cannot 
flake, chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you com- 


plete data. Write direct or call in your Iridite Field Engineer. He's 
listed under “Plating Supplies” in your classified telephone book. 





For more information, turn to Reader Service Card, Circle No. 321 
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Steel Tubing 
Has Smooth Interior 


An inside surface finish SUpe- 
rior to many honed finishes j, 
claimed for cold-drawn welde, 
steel tubing being produced } 
Jones & Laughlin Steel Corp., 9 
Gateway Center, Pittsburgh 39. 
The high surface finish is said +, 
provide economies when used fo; ms 
hydraulic and pressure cylinders 
of various kinds. Cold drawing 
improves the finish, increases ten. 
sile strength and improves dimen. 
sional accuracy of the tubing. | 
can carry high torsion loads and 
resists high-frequency vibration. 
as well as having a _ favorabk 
strength-to-weight ratio in appli- 
cations in which loading is in al! 
directions. 

For high interior finish and 
close control over dimensional tol- 
erances, J&L simultaneously draws 
the tubing over a mandrel and 
through a ring die. For applica- 
tions calling for close control of 
o.d. only, tubing is sink drawn 
that is drawn through the die but 
not over the mandrel. Minimum 
tensile strengths on sink drawn 
tubing range up to 70,000 psi and 
minimum yield strengths 55,000 
psi, depending on size of tubing 
and carbon content of the steel. 
Tubing drawn over a mandrel is 
supplied to minimum _ tensile 
strengths up to 70,000 psi and 
minimum yield strengths ranging 
up to 65,000 psi. Both tubing is 
being produced in o.d. sizes rang- 
ing from %4 to 234 in. with wall 
thicknesses ranging from 0.035 to 
0.134 in. 

















Plastics Extruded 
Over Metal Strip 


Thermoplastic cellulose acetate 
butyrate resins are now being &x- 
truded with embedded strip alumi- 
num to serve as decorative trim 
strips or functional molding for 
use wherever attractive appeal 






































If you want pearlitic or ferritic malleable 


a / irons cast to your specifications—with physical 


properties to suit your specific range of 

application ... if you desire the commbisied 
advantages of castability and high strength 

with greater freedom of design—and at lower cost, 


contact the Albion Malleable Iron Company now. 





They will be glad to bring you up-to-date on the 

rapid development in Albion’s modern casting techniques 
which offer engineering advantages that are 

yours—if you want to be certain. 


Remember... there is no engineering substitute 


for good, accurate, dependable castings! 


ALBION MALLEABLE IRON CO. 


ALBION, MICHIGAN 


For more information, turn to Reader Service Card, Circle No. 508 
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WELDED 
STAINLESS? 


Check Standards 


Whether it’s for!a pressure, mechanical, \ 
sanitary or ornamental use — Standard 


offers you a conyenient “one source” answer 
to your welded Stainless Steel Tubing need. 


TUBE th oe * ae ‘Gia. PIPE 
SIZES: eS : " ee SIZES: 
4%” to 4” OD Ye” to 2” IPS 


SHAPES: 
Squares, 


: iat SIZES: 
oe ‘ Ye” to 4” IPS 
es ‘al = Schedules 

em 5 & 10 


Send for Stainless Folder! Our engineers will gladly assist you in 
your selection of the tube best suited to your needs! Write today! 


@ WELDED STAINLESS 
TUBING AND PIPE 


@ WELDED CARBON STEEL | 
MECHANICAL TUBING \ 


@ BOILER AND HEAT 
EXCHANGER TUBING 


@ EXCLUSIVE 
“RIGIDIZED” PATTERNS 


al: SIRO AY TUBE CO. 


Detroit 


Michi 


We e 


For more information, turn to Reader Service Card, Circle No. 467 
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New Materials, 
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een 





ance is important. The al minum 
strip is completely prot 


bo Si. ted by 
the plastics from wear o 


COrro- 
sion. Extrusions are available :, 
specifications in U, H, L, T. V.E. 
and other cross-sections from 
Anchor Plastics Co., Inc., 36-26 
36th St., Long Island City 6, Ny 
The range of colors of the plas. 
tics resin lends aluminum the 
luster of polished brass, copper. 
silver or gold. Called Third pj. 
mension extrusions, the strip can 
be bent, drilled or mitered, ag well 
as printed, silk screened or hot 
stamped. 


Primer for Magnesium 
Cuts Corrosion 


A new primer for magnesium 
has been developed to check elec- 
trolytic corrosion in assemblies 
where magnesium is joined to less 
active metal. It also resists sol- 
vent action of aircraft hydraulic 
fluids. Designated 40X-675, the 
primer was developed by the Stan- 
ley Chemical Co., E. Berlin, Conn. 
It can be sprayed or dipped on 
either untreated or treated mag- 
nesium and is said to have fast- 
drying characteristics. A _ film 
thickness of 1% mil is said to 
provide good salt spray resistance. 


Spray or Pour 
New Foam Plastics 


A two-package system of poly- 
urethane (isocyanate) foaming 
resins which can be sprayed oF 
poured to coat surfaces or fil 
voids has been marketed by Sur- 
face Chemicals, Inc., 1101 Thomp- 
son Ave., McKees Rocks, Pa. The 
resin and catalyst are pre-mixed 
with metering equipment, pre 
cluding the need for heat or pres 
sure to foam the plastics, Resins 
can be expanded to densities rang- 
ing from 3 to 15 lb per cu ft. Ac 
cording to Surface Chemicals, 
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Dlas- 
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Dper. C-D-F MACHINES TO CLOSE TOLERANCES. 
Di- Great accuracy is required to furnish ball bearing 
race retainers made from fine weave cotton fabric 

) can . Dilecto rolled laminated plastic tubing. When plas- 
wel : - | tics can do a better job than other materials, come 


ONE 

























































hot _j to C-D-F for technical and production help. 
m 

sium 

elec- 

blies : 

less Se 
aulic a ROPERS ead aus SS. BARRE SSE SS a ssi = ; 
the C-D-F PIONEERED IN POST-FORMING of C-D-F DOES THE UNUSUAL. These rub- —_€-D-F SPECIALIZES IN AUTOMATIC SCREW 
laminated plastics. This technique gives bing blocks are made from fine-weave MACHINING of plastic components. These 
tan- you stronger, more versatile insulating cotton cloth Dilecto molded tubing that breaker arm bushings are made from 
ont parts with lower costs. This aircraft chan- has been pierced and cut. The part gains Dilecto paper base rolled tubing on high 
Eos nel strip is an example of simple post- in mechanical strength — the product speed machines by men who know and 
™ forming. gets longer service life. use cost saving methods. 
nag- 

fast- 


i= f Yes, C-D-F is a big reliable source for fabricated plastics! 





oly- 
1ing a 

a C-D-F SERVES MANY INDUSTRIES with  C-D-F IS A PUNCHING SPECIALIST on  C-D-F COMES UP WITH THE ANSWERS 
Sur fabricated specialties. A great amount is these starter solenoid insulators. This is to insulating problems, These unique 
mp- concentrated in the automotive and allied XX-26 Dilecto molded channel strip, snap-in grommets are easy to insert, 
The fields. This aircraft part has a corrugated pierced and punched to length. Special spring out and hold tight. Write for sam- 
| surface on a strong woven asbestos lami- C-D-F punching grades give you lower ples. The chances are that C-D-F is al- 
ixed nated base. costs, faster assembly, fewer rejects. ready making the answer to your problem. 


pre- 


res- See our general catalog in Sweet's ° ¢ . 
sins Design File for more technical data, -_ 
ie the address and telephone number f 


of your nearest C-D-F sales engi- 


Ac. neer. Also, write for detailed infor- CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 
als, Mation, samples, or send us your 
Print for quotation. NEWARK 25, DELAWARE 


For more information, turn to Reader Service Card, Circle No. 498 
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SKILL 
EXPERIENCE 
VERSATILITY 


give/you the Finest Investment Castings 


These are the three fundamentals of Austenal production. 
Only all three brought together can guarantee the finest invest- 
ment-cast parts for American defense and industry. 

By means of Austenal’s Microcast process such exact parts 
as jet turbine buckets and vanes are being cast, eliminating 
costly machining and holding finishing to a minimum. Thus, 
these vital jet components are available for national defense in 
greater numbers and more economically than ever before. 

These three factors of sound production can work effectively 
for industry. Austenal has solved many industrial problems 
where fine, accurate and dependable cast parts were required 
for efficiency as well as economy. 

Depend upon Austenal’s greater skill, versatility and experi- 
ence when you need investment castings. These are your 
assurance of the finest precision cast parts. 


See Austenal’s original, informative 16mm color movie, “A Story 
of Industrial Progress’’. Write for loan of the film at no cost. 


ustenal 


LABORATORIES, INC. 





microcasf division 


224 EAST 39th STREET - NEW YORK 16, N.Y. 
7001 SOUTH CHICAGO AVENUE + CHICAGO 37, ILL. 





New Materials, 
Parts, Finishes 
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their foaming system, called Iso. 
thane, has good adhesion to all 
types of surfaces and has high 
impact, vibration, and chemical 
resistance. It is also said to haye 
good dielectric properties. thermal 
insulating and acoustical qualities 
and practically no water absorp. 
tion. 

Possible applications for th 
material include uses as thermal 
and acoustical insulation, filler; 
for cavities and voids of all types, 
and as shock-proof packaging ma. 
terial for fragile instruments and 
glassware. It is also a good stif. 
fener for sandwich construction, 
and its high buoyancy and water 
resistance indicate its use for 
lightweight pontoons, life rafts 
and similar equipment. 


New Modified 
High Styrene Resin 


A new modified high styrene 
resin, designed as an easy process 
ing calendering resin with g00 
heat stability has been marketed 
as Plio-Tuf C75 by the Chemica 
Div. of Goodyear Tire & Rubbe 
Co., Akron 16, Ohio. It is used !! 
the production of rigid sheets hav: 
ing good stiffness and low tem 
perature impact strength. . 

Heat distortion point is 190 ! 
at 66 psi fiber stress. Notched 
Izod impact values in the range 
of 9.0 ft-lb per in. of notch have 
been obtained at room tempél* 
ture and about 1.5 ft-l! per 1. 
notch at 0 F. It has good chemi 
resistance and can be used for a 
number of electrical uses. Diele 
tric strength is rated at 442 V per 


For more information, turn to Reader Service Card, Circle No. 511 
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ant to take the heat off high-temperature problems? 


Take the case of Mr. J., candy manufacturer. He needed a conveyor 

belt that could withstand the high temperature of molten peanut 

brittle—and have the “‘release’’ necessary for easy removal of the 

candy after cooling. Technicians of the Du Pont Fabrics Division 

developed the answer—a coated fabric that combined both properties. 

“‘Fairprene’’ Industrial Products are a wise choice for ‘“‘tough’’ jobs 

& where ordinary belts, diaphragms, seals, or protective cloth materials 

ir A ; ré ro ~~ cc N Ee fail prematurely. With the proper fabric and coating, you can obtain 
theexact combination of properties your application demands. Whether 

you need resistance to oil or heat . . . abrasion or flex cracking .. . 


INDUSTRIAL PRODUCTS there’s a coated fabric that’s right for the job. 


Look into “‘Fairprene’”’ Industrial Products before you start your 
next design. We'll be glad to discuss them with you. Just clip and 
mail the coupon for further information. 


COATINGS OF 
Silicone rubber « Neoprene « Buna N e GR-S 


ON THESE FABRICS 
Nylon « “Dacron”t «¢ Glass 


Cotton « “Orlon“{ « Asbestos E. I. du Pont de Nemours & Co. (Inc.) 


Fabri ivision, M-59, Fairfield, C . 
Glass fabrics coated with “Teflon” tetrafluoroethylene abrics Division, M 59, airield, Conn 


retin, elaciamer choot ibths end coments I am interested in Fairprene Industrial Products. 


( ) Have a representative call. ( ) Send further information. 
tDu Pont’s trade-mark for its polyester fiber. 


tDu Pont’s trade-mark for its acrylic fiber. Name Title 





Firm 





Address 





City State 


REG. U.S. Pat OFE 


BETTE® THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 





a ee ee ee ee ee ee eee 


—o ee ce re ee ee ee ee ee ee ee ee ee eee eee eee eee eee eee 
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KEYSTONE 


“SPECIAL PROCESSED"' 


COLD HEADING WIRE 

















Recommended for 
Your DIFFICULT 
Cold Heading Jobs 





When you have “tough-to-make” cold heading jobs on 


your production schedule, it will pay you to consider the out- 


standing advantages offered by Keystone “Special Pro- 


cessed”’ Wire. 


The superior grain flow characteristics of this wire 
provides the necessary upsetting and die forming qualities 
to withstand the terrific displacement of metal during the 
most difficult cold heading process. The structural sound- 
ness and uniformity of “Special Processed” Wire further 


proves itself through trouble-free machine operation, longer 


die life, and finished products of the highest quality. 


If you have a special wire problem . 


.. large or small 


.. . let us help you solve it. Contact your Keystone repre- 


sentative or write. 


Pie 
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mil at 1 ke. Sheet made from the 
resin can be postformed by a yaji. 
ety of methods including vacuy 
draw, vacuum. snapback, drape, 
and plug and ring forming, a. 
well as by blow molding and line 
bending of sheet. 

According to Goodyear, equip- 
ment necessary for processing 
Plio-Tuf C75 includes mixers 
mills, a three or four roll calender. 
take-off, cutters,  roll-ups or 
presses and molds for embossing, 
The resin does not require plasti- 
cizers, but loaders and fillers may 
be added if desired during mix. 
ing. A wide range of pigments 
can be used. Color or master 
batches are not necessary but con- 
siderably facilitate pigment dis. 
persion. Trimmed stock from cal- 
enders can be fed directly back 
to the mills without regrinding 
and without impairing physical 
properties of the resins. Press 
lamination and embossing of cal: 
endered Plio-Tuf sheet produces a 
relatively strain-free material 
with good detail and stability of 
embossed pattern. 


New Neoprene Coating 


A new chemical- and corrosion 
resistant neoprene coating form: 
lated from Du Pont’s neoprene 
and hardening resins can be 4p 
plied directly by brush, rolle! 
spray or dip. It is said to require 
no accelerator or primer and prt 
duces a coat thickness of 2 to» 
mil, drying dust-free in 30 mi 
It will adhere to materials suc’ 
as metal, masonry, wood, fabri 
and rubber. Two coats with a dry 
ing time of 2-4 hr between appl 
cations are said to provide sufi 
cient protection for most uses. It 
is being marketed by Saran Pr” 
tective Coatings Co., Ferndale *' 
Mich. ; 

The material is said to prov! 
an acid- and alkali-resisiant SW” 
face which is tough, resilien! 
abrasion resistant, non-oxidiziné 
and long wearing. It has high . 
electric properties anc inhibi! 


min 
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100 parts made from Enjay Butyl 
give all-weather protection to new cars 





inmany new models, extended “new car performance” is assured in over 
100 places by parts made from Enjay Butyl. This super-durable rubber 
has many advantages that make it amazingly resistant to the deteriorating 
‘ements that cause the early failure of most types of rubber. Its price and 
ready availability are advantages, too. 


If you make a product in which rubber is used, or might be used, why 
Not contact the Enjay Company? Our technical consultants might have R U T Yy L 
‘ety good news for you about the use of Enjay Butyl in your product. 


News about lower costs and higher efficiency. Why wait? 
Enjay Buty! is the super-durable rubber 
with outstanding resistance to aging « 


abrasion « tear « chipping « cracking » 
ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N.Y. ozone and corona « chemicals « gases « 


District Office: 11 South Portage Path, Akron 3, Ohio. heat « cold « sunlight + moisture, 


4s SUCCESSFUL YEARS OF LEADERSHIP IN SERVING INDUSTRY 
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es 


e e galvanic action between dissimilar 
lV metals. The coating wil] with- 
stand intermittent temperatures 
of 350 F without damage. It is 


currently available in black, gray 
red, green and aluminum. Neo. 
prene is finding widespread yg 
in chemical plants, food process. 
ing plants, dairies, breweries. oil 





Ee ‘ refineries, textile mills, and plat 
mployment of an unnecessarily | , ae " 
: SS . ing plants as a coating for floors 

, walls, structural steel, tanks, ducts 
“prestige” it gives your product i | and processing equipment. It ig 
also being used on hulls, decks 

’ >. | propellers, shafts and rudders of 
of a handicap than an aid to i ' | marine vessels. 


expensive bearing for the 
sometimes proves to be more 
sales. It increases cost, price and 


service expense. It often puts 


the sales emphasis on somebody 





else’s ‘‘prestige’’ instead of your 
own. The sturdy, simple, 
inexpensive Cast Bronze 
Bunting Bearing will 


give you maximum New Insulation Good 


Up to 1000 F 


A so-called ceramoplastic ele- 
trical insulation material consist: 
product on its own merits at a ing of pulverized synthetic mic 
profitable low price. bonded with electrical glass is said 
to withstand effects of radiation 
and temperatures up to 1000 F 
without losing its properties 
Previous formulations made with 
natural mica and glass were |im- 
ited to temperatures of about 70 
Why not re-examine your F. Called Supramica, the a 
present designs. There | was developed by the Mycaves 
is a Bunting engineer Corp. of America, Clifton, NJ. 
near you who can give In addition to high thermal and 
you helpful technical radiation endurance, Supramid 
counsel. Or write our | ceramoplastic products are said 0 
Product Engineering 
Department at Toledo. 


bearing performance at 
minimum bearing cost 


and permit you to sell your 





possess permanent dimension! 
stability, low electrical loss and 
high arc resistance. They are !* 
pervious to water, oil and orgallt 
solvents. | 
The material is available u 
| sheet and rod form (Supramé 
| 500) with a thermal endurance? 
| 1000 F, or as finished components 
| precision-molded to desired = 
BRONZE BEARINGS © BUSHINGS © PRECISION BRONZE BARS fications (Supramica 559) ™ 
| 


THE BUNTING BRASS AND BRONZE COMPANY, TOLEDO 1, OHIO 
BRANCHES IN PRINCIPAL CITIES ° DISTRIBUTORS EVERYWHERE 


950 F thermal endurance. 
(More New Materials on P. 168) 


For more information, turn to Reader Service Card, Circle No. 405 
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es, of Titan brass and aluminum hand screw machine parts 
1, 0 


1 plat. 
floors, 
, ducts 








It is x of Titan’s mod- 
decks, , automatic chuck- 
f j machines for pre- 
sing brass and alu- 
Ma: Lut: Re 
stomer specifica- 
ee a 
types of machin- 
3 operations. 


Accurately machining 
a Titan forging on a 
turret lathe. Titan 
fabricating opera- 
tions cut customers’ 
assembly costs. 








Appeal and usefulness of brass or aluminum 
forgings and pressure die castings are in- 
creased greatly by multiple drilling, reaming, 
tapping, gang-milling, turning, broaching or 
knurling at the skilled hands of Titan 
machinists. 

Equipment includes turret lathes and auto- 
matic chucking machines for producing fin- 
ished machine parts of volume, quality, 
economy and superb finish. For example, 
high-quality forgings are supplied by Titan 
ready for assembly—already precision- 
broached and gang-milled with multiple- 
drilled and tapped holes. 

When smaller quantities of fabricated 


te F- parts are needed, Titan hand screw machine 
TH RY: i i | facilities come into play. Here, holding to 





economy and 





naterial 
{ycalet 
NJ. 
nal an 
yramica 


closest tolerances and precision requirements 
is regular practice. 

Let us suggest how Titan machined parts 
may solve your assembly problems and cut 
costs. Write for more information. And send 
for new 40-page full-color booklet “Behind 
the Scenes.” Use the coupon below. 


said to 


Titan Metal Manufacturing Co., Bellefonte, Pa. 
Gentlemen: Please send 40-page booklet 
Behind the Scenes.’ 
Name 
Title 


Company 


METAL MANUFACTURING COMPANY Street 


telefonte, Pa. Offices and Agencies in Principal Cities City & State 



































FAST SERVICE IS CHASE’S SPECIALTY FOR STAINLESS STEEL! 
Twenty-five warehouses, four sales offices, stand ready ty supply 


you the type, shape, size and quantity of stainless steel y.,, need 


You get the same kind of dependable service that a, made 


Chase the nation’s headquarters for brass and | opper 


Call Chase today for stainless steel! 


Sd) 






























STAINLESS 


STEEL 


Bar, Sheet, Strip, : 
Tubing, Pipe, Wire ~ 


FAST / | 
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The Nation’s Headquarters for Brass & Copper (‘sales offve oY 4 " 

Albany? Chicago Detroit Los Angeles New Orleans Rochester ‘ab 

Atlanta Cincinnati Grand Rapidst Louisvillet New York St. Lou's Ave 

® Baltimore Cleveland Houston Milwaukee Philadelphia © San {vaneise® i 

Boston Dallas Indianapolis Minneapolis Pittsburgh Seattle a 

B R A S S Charlotte? Denver Kansas City, Mo. Newark Providence Water bury walt 
& COPPER CO. : 

WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION No, 
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New Materials, 
Parts, Finishes 








tentrifugally Cast 
Nylon Shapes 


Centrifugally cast, turned and 
ncentrically bored nylon tubular 
bars in a range of stock similar 
«that generally available in brass 
uid bronze are being marketed by 

Polymer Corp. of Pennsyl- 
via, Reading, Pa. Tubing ranges 
nod. from 2 to 10 in. with wall 
thicknesses of %Q through 1 in. 
Standard lengths are 8 and 13 in. 
According to Polymer Corp. use 
{tubular bars rather than bar 
tock eliminates many machining 
ad boring operations in the 
mamufacture of large diameter 
bearings, thrust washers, wheels, 
years and seals. The nylon for- 
mulation used is said to provide 
food wear and frictional proper- 
les, toughness, heat resistance, 
chemical resistance and damping 
‘haracteristies. 


Epoxy Adhesive 
hids Metal Bonding 


A new one-component epoxy- 
ype metal adhesive has been de- 
‘eloped for joining materials such 
“ceramics and glass to metal as 
vell as metal-to-metal. It is sup- 
blied in paste form and the only 
Messure required is that neces- 
“ly to hold parts together during 
40ne hour bake at 350 F. It re- 
pee no pre-assembly drying or 
vecure and after curing will 
"thstand temperatures up to 500 
* tceording to the manufacturer, 
* - Biggs Co., 2255 Barry 
vs Los Angeles 64. The cured 
tim IS inert to acids, alkalies and 
“It Water. 

/ssignated Helix Bonding Agent 
*” 985, the material has a spe- 














OFTEN 


TWO HEADS ARE BETTER 
~ THAN ONE 


Often two heads are the only solution to a 
part or fastener problem. Take just a moment 
to look at this pump valve-plunger. It’s a tricky 
job calling for two heads and two different 
shaft diameters. The big problem here was 
to produce this valve-plunger in quantity, 
inexpensively and quickly . . . and Hassall 


double-heading did the trick. 














Double-heading is only one example of the almost 
limitless possibilities Hassall cold-heading offers you. 
If you have a fastener problem just send us samples 
or specifications for a quotation. 


WRITE FOR CATALOG. ... with it we will send 


our popular decimal equivalent wall chart. 
John Hassall, Inc., Box 2174, Westbury, L.I., N. Y. 





SPECIAL WAILS RIVETS SCREWS, 


WS, 
44S 


NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 


SINCE 1850 


SPECIAL MAILS RIVETS SCRE 
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rs 
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mmm $8 105 SLIAIS SHY WWD 
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WOVEN WIRE CONVEYOR BELTS 
permit continuous heating, quenching, washing 


All-metal belt . . . corrosion resistant and impervious to damage at tempera- 
tures up to 2100° F . .. withstands most severe conditions of annealing, 
tempering, brazing, as well as quenching, pickling, washing. Moving belt 
eliminates batch handling, cuts costs, provides continuous production. 


Cambridge Woven Wire Conveyor Belts have no seams, lacers or fasteners to 
wear more rapidly than the body of the belt . . . no localized weakening. Open 
mesh construction lets heat and gases circulate freely all around the work, 
and permits free drainage of process solutions. 

No matter how you look at it, CAMBRIDGE Woven Wire Conveyor Belts 
are invaluable aids to AUTOMATION .. . eliminate profit-stealing batch and 
hand operations. They are made in any size, mesh or weave, and from any 
metal or alloy. Special raised edges or cross-mounted flights to hold your 
product during movement are available. 


Call in your Cambridge Field Engineer to discuss how 
you can cut heat treating costs by continuous operation. 
You can rely on his advice. Write direct or look under 
“BELTING, Mechanical’’in yourclassified phone book. 


ASK FOR FREE 130-PAGE REFERENCE 
MANUAL illustrating and describing 


a woven wire conveyor belts. Gives 
CONTINUOUS QUENCHING— 

of small or large parts on 
a Cambridge belt is faster 
and cheaper. 


mesh specifications, design infor- 
mation and metallurgical data. 


DEPARTMENT A, 
CAMBRIDGE 9, 
MARYLAND 


rs 
METAL {T SPECIAL 
CONVEYOR}—+—+ = METAL 
BELTS [_[_[FABRICATIONS 
= + 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


For more information, turn to Reader Service Card, Circle No. 319 
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New Materials, 
Parts, Finishes 


a 





cific gravity of 1.18, a compres. 
sive strength of 18,000 psi ang 
Shear strengths of 3500 psi a 
room temperature, 1800 PSi at 
180 F and 1500 psi at 250 F. j; 
withstands a temperature range 
of —60 to 500 F and is black 
in color. 


Light Weight 
Casting Resin 

A new epoxy casting resin js 
said to combine a wide range of 
temperature resistance with light 
weight (specific gravity, 0.90). 
Developed by Emerson & Cuming, 
Inc., 869 Washington St., Canton, 
Mass., Stycast 1090 is said to be 
useful from —100 to +400 F, to 
have excellent adhesion to a wide 
variety of materials and negligible 
shrinkage during cure. Thermal 
expansion coefficient is close to 
that of most metals. According to 
the company it will prove particu- 
larly useful in aircraft applica- 
tions where weight is a critical 
factor. 


New Tapes Serve 
Variety of Purposes 


A variety of new tapes has re 
cently been marketed by several 
companies to serve many pul 
poses: 1) black crepe paper mask- 
ing tape; 2) tape for bag sealing 
and general packaging; 3) poly- 
vinyl chloride pipe-wrap tape; 4 
two dielectric tapes, one designed 
for splicing, the other of Mylar 
is designed for general purpose 
insulation; 5) three general pul 
pose tapes, one of cellophane, on 
of paper and the third of plastics. 


Masking tape | 

A new masking tape consisting 
of a semi-glossy, flattened cre? 
backing with a transparent adhe- 
sive has been developed for all 
purpose use in plant work by 
Permacel Tape Corp., New Bruns 
wick, N. J. Designated P 717, tht 
tape is said to be effective over 4 


? 
For more information, Circie No. 326 
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and at real savings - 
small drawn parts by 


ydroformind 


THE NEW CINCINNATI 8” HYDROFORM 


brings decided time and cost savings to manufacturers 
required to produce small, deep drawn and formed parts. 
lllustrated above is a typical example. 


e photo shows, in sequence, the three Hydroforming 
operations to produce an electron tube component. Material 
is0.020" O. F. H. C. copper. This part would have required 
five or six operations by conventional methods. 


To illustrate the simplicity of Hydroform tooling, the 
diagram below, right, shows the redraw tools used in 

the second operation. The sleeve, sleeve support and punch 
were made of ordinary steel, turned on a lathe. The 1%" 
dia. x 14 " deep 1st operation cup was simply placed on 1st OPERATION CUP 
the sleeve and redrawn. Redraw tools for the final operation 1 

Were similar and equally inexpensive. 


Cincinnati 8” Hydroform 


SLEEVE 


: SLEEVE SUPPORT > * 
Parts from sheet materials up to \ ” steel, from blanks . PUNCH 


up to 8" in diameter, can be drawn on the 8" Hydroform. 
Maximum draw depth is 5’. For larger work, Hydroform | PUNCH SUPPORT 
machines of 12", 19", 23", 26” and 32” capacities are 
available. Let a Cincinnati Milling field engineer give you 
detailed information on how you can profitably apply 
Hydroform' ng to your work. For a description of the process 
ind specifi-ations of the six machine sizes, write for 
Bulletin 1) 1759-3, 





* 2nd Operation Redraw Tools 





PROCESS MACHINERY DIVISION 


Lim ivd On THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U.S. A. 





Wirmmareameenann Tt 


cut maintenance costs 
with 


Westsonl 


ADHESIVE-COATED* 
FELT MOUNTS 


Almost any machine in your plant will 
run smoother and quieter and with longer 
time between shut-downs if mounted on 
Vibration-absorbing Westsorb. 

Westsorb will not break down under 
repeated impact loads...does not de- 
teriorate...is resistant to oils, grease 
and acids. It is easily cut to size and in- 
stalled — WITHOUT BOLTS — and can 
save many times its small cost by pre- 
venting future trouble. 


Send for descriptive folder NOW! 


WESTERN ‘ j lt . 
4021-4139 Ogden Avenve 
Chi 23, Iino 
Branch Offices in faite’ Cities WOR K § 


Manufacturers and 
cutters of wool felt 


Pre-applied to both sides. 
Peel off protective backings 
and Westsorb is ready for 
use. Sticks firmly to any 
dry surface — NO BOLTS 
needed.. No down-time 
waiting for.adhesive to set. 
Operate units immediately. 


Dealers Inquiries Invited 
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temperature range of 50) to 240 F 
The firmness of the adh. ) 
vents cold flow and ac 
Permacel, adhesive will not trans. 
fer upon removal of the tape from 
a surface. It is recommended ag 
a bundling tape for combining 
insulated wires in TY. 

other household applian 


Ss ive pre- 
rding to 


i ido and 


assem- 
blies, as well as for general-pyy- 


pose masking use. 


Packaging tape 

A line of pressure-sensitiy, 
paper-backed tapes for packaging 
has been marketed by Peprmye! 
Tape Corp., New Brunswick, N. J 
The tape is available in 8 differen 
colors and in 1% and %& in. widths. 
P 727 is printable with analine or 
oil-based inks or with pencil. The 
adhesive is rubber-based and 
stain-resistant. 


PVC pipe-wrap tape 

A pressure-sensitive polyvinyl 
chloride pipe-wrap tape said to 
feature high adhesion and con- 
formability at temperatures rang- 
ing down to zero F has been de- 
veloped by Minnesota Mining and 
Manufacturing Co., Dept E-584, 
900 Fauquier St., St. Paul 6, 
Minn. In addition to the low ten- 
perature flexibility of the tape, 
the adhesive is said to adhere well 
at all temperatures and to contain 
a corrosion inhibitor. Two tapes 
are available: Scotchrap No. 5), 
which is 10 mils thick designed 
for use where maximum conform: 
ability is required; and No. 5l 
which is 20 mils thick designed 
for straight-run wrapping. Th 
all-weather tapes are expected td 
find increased use for rapping 
above-ground and buried pipes 0 
such applications as_ pipelines 
tank farms, chemical works, £@§ 
and water mains and wherevel 
corrosion is a problem. They 4! 
available in 100 ft lengths and” 
widths of 1, 6, 8, and 12 in. 


Dielectric tapes 

A high voltage splicin» tape has 
been developed for use 0! ozone- 
resistant power cables perating 
at temperatures of 18° F up to 


€ For more information, Circle Yo. 422 
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What’s your shape? 


sEXTRUDED SECTIONS 


t Extruded and Cold Drawn) 


tan be custom-made 
ckly and economically 


iL EXTRUDED J 

igi te). h B 
peed production OT 1 q 
(@ over-all costs 


With J&L’s Extruded Sections 
you can: 


| fiminate time and costs in machining operations. 
Ltiminate time and costs in finishing operations. 
\Reduce scrap losses practically to the zero point. 


\ Liminate ‘he cost of castings and forgings 
Wintricat: sections requiring considerable machining. 


More j P 
"¢ inform tion, turn to Reader Service Card, Circle No. 388 


Now your complex sections can be custom-made at 
J&L’s new Hot Extrusion Plant. On J&L’s new 
equipment, they can be preformed to the pre- 
dominating cross section of the part you wish 
to produce. 


The range of sections that can be custom-made 
for you is almost unlimited. Quantities are ex- 
tremely flexible. Production of single extrusions, 
where necessary, can be arranged. 


In addition, J&L’s Extruded Sections possess the 
physical benefits and accurate tolerances derived 
from cold drawing. And, you can obtain them in 
a wide range of analyses. 


Send your inquiry today! 


Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh 


USE THIS HANDY COUPON 


Jones & Laughlin Steel Corporation 
3 Gateway Center, Dept. 474, Pittsburgh 30, Pa. 


| am interested in knowing what your Extruded Sections can do for me. 


NAME___ 





TITLE 





COMPANY __ 





STREET 





CITY _____ ZONE _. wrATE._. 












New Materials, 


ATLANTALLOY Parts, Finishes 


PLASTER MOLD CASTINGS CAN ~ 
SOLVE YOUR DESIGN PROBLEMS and including the 15,000 v range 


Produced by Bishop Mfg. Corp. 


Atlantalloy plaster mold precision castings 112 Factory St., Cedar Grove, 
provide non-ferrous castings cast fo ordinary N. J., Bishop No. 30 is saiq to 
machining tolerances, effecting definite savings | fuse into a homogeneous, mois. 
in. machining and other~-costly operations. | ture-proof wall which equals 
Atlantalloys are characterized by high | ree 
strength, durability, and many | 

other advantages. 











betters the original insulation. }; 
is recommended for use on aj 
cables insulated with ozone-resic 
tant compounds and operating 4} 
2000 v or more. It is said to hay 






10 





high resistance to erosive actio 
of both corona and ozone as wel] 


An all-purpose alloy for brush 
boxes, gears, levers, etc. Fine 









| 
YELLOW grain, clean, smooth surfaces | as superior aging properties. 
BRASS — = Easily ma- | sailed Taek a , 
chined. Free from porosity. é é at curing tape 
Atlantalloy Fatigue resistant. | made of Mylar polyester film has 













been marketed by Permacel Tap 
Corp., New Brunswick, N. J. 
Permacel 253 has good pressure 
sensitive characteristics in the 
uncured state and can be sub- 






Excellent for gears and bear- 
ings. Strong, light, zine-free. 


20 















ALUMINUM Highly resistant to corrosion. : : 
BRONZE Machines well. jected to heat which cures the 
adhesive and makes it solvent re- 
Atlantalloy sistant. It consists of 1 mil of 
Mylar and a rubber-base adhesive 
NO. The tape is said to have a tensile 





strength of 20 lb per in., elonga- 
tion of 50%, adhesion to steel o! 
40 oz per in., and a minimum cur- 


High strength engineering ma- 
terial for gears, valve bodies, 
electrical mechanisms, etc. Ex- 
tremely durable. No heat 





Jl 


High Tensile 





































































MANGANESE treatment needed. Can be ing cycle of 2 hr at 250 F or 1 hr 
BRONZE cast in thin sections. | at 300 F. It has low water vapor 
Atlantalloy | permeability and will withstand 
temperatures up to 300 F. Appli- 
NO | cations for the tape include band 
- ° . } 
Rey? ing field and armature coils and 
40 Attains high strength through holding down lead wires in elec: 
natural aging. Free from in- tri t d ee ie, 
High Strength ternal stress and skin hardness. cS 
Ideal for machining. facture; holding down start and 
ALUMINUM : : idiaak 
“T lloy”’ finish wires, securing leads, insu! 
eae ating cores and providing an out- 
side wrap which is resistant to 
NO moisture, abrasion and chemicals 
* , ; “a 
: in transformer and coil manuiac- 
Perfect as instrument alloy. —y* 

60 Fully uniform with no internal turing; and use in class 
strain. Can be used for accu- sulated electronic and electrical 

ALUMINUM rate, thin-sectioned castings. components. 
Atlantalloy 





General purpose tapes | 

A cellophane pressure-sensitive 
tape, guaranteed against breakage 
has been marketed by Permacel 
Tape Corp., New Brunswick, N. J. 
The tape, called Texcel 44 is said 
to be particularly resistant to & 
Established 1937 tremes of temperature and humid- 
ity. If trouble should be encount- 


7 y 
CASTING and ENGINEERING CORP. ered because of extremel) dry o! 


810 Bloomfield Avenue e Clifton, N. J e PRescott 9-2450 humid conditions, the tap: will be 


















for free copy of “Quality Pre- 
cision Castings for Industry.” 
Get full data on our plaster 
mold process and alloys. 


WRITE.. 
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For Precision 


sc BISHOP 


Resistant to: 
'elaceltiels 
Heat 
Shock 


Stress 
Al olaehitelal 


STAINLESS STEEL Small Diameter Tubing 
(.008” to 1.000” 0.0.) 


NICKEL* and NICKEL ALLOY* Tubing 
CTT Cs 2s a 


AIRCRAFT TUBING 


FABRICATED TUBULAR PARTS: 


Bent 
Flanged 
atela-ye| 
Milled 
Slotted 
Swaged 
i ala-tele(-ve, 


PLATINUM GROUP METALS AND ALLOYS: 


Bimetals 

Electrodes 

Foil 

Laboratory Apparatus 
Precious Metal Catalysts 
datele fess a lohilarem=to)iehilelar 
Tubing 

Wire 


RESEARCH, ENGINEERING 
AND DEVELOPMENT SERVICES 


we TAL 


¥ J. BISHOP & CO. PLATINUM WORKS 


Malvern, Pennsylvania 
Serving Science and Industry Since 1842 


Platinum and Platinum Group Metals 
Stainless Steel Tubing 

Tubular Fabricated Parts 
Spinnerettes 

Hypodermic Needles and Syringes 


Plants at Malvern, Pa., Fraser, _ Vineland, N. J. and Southern Pines, N. C. 


Visit Bishop’s Booths, A211 & A212, at the Tenth Annual Instrument-Automation Conference & Exhibit, 
Shrine Exposition Hall, Los Angeles, California—September 12-16, 1955 


"Trademark International Nickel Company 


For more information, turn to Reader Service Card, Circle No. 384 


SEPTEMBER, 1955 














Another up-to-date product gets... 


TALKING POINTS 
a’ SAVINGS 


wath 





These materials offer you a fruitful ap- 
proach to savings on the production 
line as well as buyer benefits for your 
products. Either result is profitable... 
both are doubly so. 

For example, a major part of finish- 
ing cost on this new Peirce Magnetic 
Belt Dictation unit was saved by using 
Durez for the five-piece molded case 
and dial panel. The desired color and 
quality of finish is applied by a low- 
cost process that would have been 
impossible on metal parts. Being self- 
insulating, the material prevents shorts 
in units. In two belt drum parts it also 
contributes to constant signal output 
needed for distortion-free recording. 


DUREZ PHENOLICS 





Ease in maintaining rigid dimensional 
tolerances and ability to mold-in slots, 
holes, and threaded inserts also helped 
to hold cost down. 

Whether or not you are already us- 
ing plastics, it will pay you to inquire 
into the phenolics today. Call on our 
experience without obligation. 

To keep abreast of new develop- 
ments in this field, let us send you our 
“Plastics News’’ each month. 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 
1409 Walck Road, North Tonawanda, N. Y. 


Export Agents: Omni Products Corporation, 
464 Fourth Avenue, New York 16, N. Y. 





MOLDING COMPOUNDS. Structur- 
al, electrical, and chemical prop- 
erties in many combinations. 


that 
Fit the Job 







RESINS FOR INDUSTRY. Bonding, 
casting, Fags famninacing. i 


pregnating, and shell mol 


For more information, turn to Reader Service Card, Circle No. 476 
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replaced free of charge. TI tapes 
are said to have good storave lif 
and are available in rolls of 129¢ 
and 2592 in. 

Plastics tapes available in 19 
different colors, waterproof and 
washable, have also been marketed 
by Permacel. All colors are gaiq 
to have a smooth, glossy appear- 
ance and to be flame, stain and 
fade resistant. They provide opti- 
mum opacity, and high adhesion 
and tensile strength. Designated 
Texcel 33, the tapes are available 
in % and 1% in. widths. 

A new adhesive paper tape de- 
signed for industrial holding ap- 
plications which require high 
strength and adhesion with free- 
dom from adhesive deposit, has 
been developed by Behr-Manning 
Div. of Norton Co., Troy, N. Y. 
Minimum tensile strength of No. 
131 Behr-Cat Flatback is 45 lb 
per in. width and _ adhesive 
strength is 65 oz per in. of width 
with an elongation of 5%. The 
tape can withstand temperatures 
up to 250 F. It is available in 
widths from 1, in. to 3 in. with 
greater widths available on order 


Cleaner, Passivator 
for Stainless Steel 


Permapass is an acidic liquid 
mixture which, in one application 
at room temperature, removes 
light weld burns, acid stains, rust 
and free iron, and cleans, de- 
greases and passivates stainless 
steel surfaces. It has been mar- 
keted by Concor Chemical Co., 
P.O. Box 846, Hoboken, N.J. It 
is not intended as a replacement 
for conventional nitric acid’ pas- 
sivation procedures, but is said 
to provide comparable results in 
applications where hot nitric acid 
method is impractical, i.e., large 
fabricated parts and installations. 

Since the material may be applied 
by brush, dip or spray and rinses 
easily, it is relatively simple to 
apply and eliminates the need for 
large processing tanks. Complete 
passivation is said to take about 
20 min. Though Permapass is 
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full range of COLD ROLLED 








Crucible 





cali CRUCIBLE fora 








specialty steels 


Look to Crucible for highest quality cold rolled specialty steels. 
You’ll find a wide assortment of alloy strip and carbon spring 
steels . . . in many analyses, sizes, shapes and finishes. 

Crucible, the nation’s leading producer of special purpose 
steels, controls steel production from ore to finished product. 
And special Crucible-patented machines bring you cold rolled 
steels with finer finish . . . better edges . . . closer than standard 
tolerances. 

When you have a cold rolled specialty steel application, 
call Crucible in during the planning stage. Crucible engineers 
can help you develop the specification . . . and knowing the 
end use for the steel, will prescription-make it to suit your 
needs—in coils or cut to your particular length requirements. 
Crucible Steel Company of America, Henry W. Oliver Building, 
Pittsburgh 30, Pa. 


first name in special purpose steels 


Steel Company of America 


For more information, turn to Reader Service Card, Circle No. 317 
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ZIRCON PORCELAIN 


offers a rare combination of thermal, 
mechanical and electrical properties 


in a ceramic insulating material... 








o See 





@ Ir is up to 50% suwonger 

than ordinary porcelain 
types—often can be used vee 
in smaller sizes. It has - © 
excellent thermal endurance ‘ 
—resists heat shock of soldering 

in making a ceramic to metal 

seal. High mechanical strength and 
maximum resistance to moisture 
penetration are among other features 
which include favorable electrical 
characteristics. 


Zircon porcelain is molded and 
shaped into simple and complex 
shapes easily and economically thus 


offering design flexibility. 





In considering its possibilities for 
your products and operation—you can 
obtain detailed data upon request 

to our New York City Office. 





TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 
111 Broadway, New York City 


General Offices, Works and Research Laboratories: 
Niagara Falls, New York 


For more information, turn to Reader Service Card, Circle No. 367 
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New Materials, 
Parts, Finishes 


SPA 





acidic and should be us. 

due caution, it is not as ha dous 
as nitric acid. Concor warns that 
the material deteriorates after 
about 1 mo at 69 to 70 
builds up pressure in closed eop. 
tainers. It should be stored in 
cool place and vented frequently 


and 


Accurate Castings 
by New Method 


Tolerance, finish and sectional 
thickness limitations of castings 
produced by a new casting meth- 
od are said to be comparable to 
those of conventional investment 
casting. Developed by Lebanon 
Steel Foundry, Lebanon, Penn., 
the process called Ceramicast is 
said to be fast and economical 
and makes use of any kind of in- 
expensive pattern material. It is 
adaptable to any castable alloy 
and there is virtually vo limit to 
size of casting, according to 
Lebanon. 

Features of Ceramicast parts 
include: 1) surface smoothness 
can be held to about 125 rms; 
2) intricate shapes possible; 3 
metal sections can be held as thin 
as 1/16 in.; 4) tolerances in one- 
half of the mold can be held to 
0.003-0.005 in., 0.006-0.010 in. 
across parting lines; 5) reduc- 
tions in machining time and cost; 
6) lower casting cost; 7) short 
lead time; and 8) adaptability to 
almost any casting size or alloy. 


The process 


Mold material consists of ethy! 
orthosili¢ate and silimanite. The 
mixed material is poured on the 
pattern. After it sets, it is 
stripped from the pattern and set 
aflame to burn off most of the al- 
cohol. Molds are then placed in 4 
1000 F furnace for 30 min per in. 
of thickness to cure out the or- 
ganic material. The result is 4 
gas-free ceramic mold. 
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to those in the materials field. 


Contents Noted 


A digest of papers, articles, 
reports and books of current interest 


This Month: 





Creep in Plastics Pipe 


Plastics materials exhibit creep 
pehavior similar to metals. This 
behavior must be understood and 
accounted for by the designer in 
selecting the proper material to 
meet his product’s service condi- 
tions. Increasing use of plastics 
pipe has been accompanied by an 
increasing need for more accurate 
data on this design factor. Prelim- 
inary results of investigations to 
determine 1) creep of cellulose 
actetate butyrate plastics pipe un- 
der internal pressure and 2) creep 
characteristics of rigid polyvinyl] 
chloride were reported last Octo- 
ber at the Dallas meeting of the 
Unit Committee T-1J of the Na- 
tional Association of Corrosion 
Engineers. 


Butyrate pipe creep 


L.W.A. Meyer and R.J. Scogin 
reported on preliminary results of 
long-range investigations being 
carried out by Tennessee Eastman 
Co. to determine the highest safe 
hoop stress which any given size 
of extruded Tenite Butyrate pipe 
will withstand at various tempera- 
tures. Hoop stress is used in cal- 
culating safe working pressure 
for a given size of pipe or for 
determining wall thickness neces- 
sary to withstand a given pres- 
sure. The practical application of 
hoop stress values can be quickly 
seen by a sample calculation, using 
the hoop stress formula: 


PD 
S=— where: 
2T 


S = Hoop stress, psi 


P = Internal pressure (e.g., 90 psi) 
90 x 2.242 


= —————— where: 


2 x 0.119 
D = Outside dia (e.g., 2.242 in.) 
S= 850 psi where: 
T= Wall thickness (e.g., 0.119 in.) 





Four different sizes of pipe 
have been tested, ranging in 
o.d. from 2.25 in. with 0.125 in. 
wall to 4.5 in. with 0.250 wall. 
Each of the four sizes of pipe was 
tested wet in two different for- 
mulas both at room temperature 
and at 120 F and at five different 
internal pressures. The four ac- 
companying graphs summarize 
creep data gained for the pipe and 
test conditions. 

The authors suggest that con- 
sideration be given to safe hoop 
stress values as shown in the ac- 
companying graphs. They repre- 
sent only about 15-20% of short 
time tensile strength, roughly con- 
firming previous assumptions. 
Previous estimated safe working 
pressures for this type of pipe 
have been calculated on an arbi- 


Be Plastics pipe 





Vacuum metals 


| 
g Diffusion coatings in Russia 
@ Friction materials 

] 


Charpy test reproducibility 


tensile strength. The authors cau- 
tion, however, that the tests de- 
scribed were run at a constant 
pressure and were not subjected 
to impact loading caused by water 
hammer or by external force. 


Creep in unplasticized PVC 


G. F. Malone of B. F. Goodrich 
Chemical Co. reported on work 
done by M. L. Dannis to deter- 
mine effect of temperature on 
structural behavior of Geon rigid 
vinyl resins, both of the normal 
impact types and the high impact 
types. The materials behave in a 
fashion similar to metals in that 
strength decreases with increase 
in temperature. Creep properties 
are a function of temperature in 
that slightly increasing tempera- 
ture greatly increases creep rate. 
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Summary of creep data for two Tenite Butyrate pipe formulations (wet) at 

room temperature and at 120 F, showing safe hoop stress ranges for each. 

Group A—Formula 435E-22300, at room temperature. Safe hoop stress range: 
1010-1180 psi. 

Group B—Formula 265E-20337, at room temperature. Safe hoop stress range: 
810-1015 psi. 

Group C—Formula 475E-22300, at 120 F. Safe hoop stress range: 755-935 psi. 

Group D—Formula 265E-20337, at 120 F. Safe hoop stress range: 740-845 psi. 
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Metal ganglions for 
the mechanical brain 


The nerve centers of modern electronic computers are the points of contact 
that permit the flow of electrical current from part to part. These points of 
contact must be firmly and permanently joined. Usually, delicate soldering 


operations are used for this purpose. 


The electronics industry requires many tons of fine solders. The Federated 
Metals Division of American Smelting and Refining Company is a major 


producer of these solders. 


Federated solders are the result of many years of research and develop- 
ment. Typical of advances made by Federated research are patented Casto- 
matic bar and ingot solders. Made on automatic casting machines, controlled 
by electronic instruments, each bar or ingot is identical in size, shape and 
weight, with uniform composition unequalled by other methods of casting. 
Every bar gives the same results in the user’s hand. 


No matter what size, shape or composition you may need in a solder, 
think of Federated first as a source of supply. Our broad experience with 
all kinds of non-ferrous metals has earned us the name of Headquarters 


for Non-Ferrous Metals. 


DIVISION OF AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N. Y. 
In Canada: Federated Metals Canada, Lid., Toronto and Montreal 











Aluminum, Anodes, Babbitts, Brass, Bronze, Die Casting Metals, Lead, Lead Products, Magnesium, Solders, Type Metals, Zinc Dust 


For more information, turn to Reader Service Card, Circle No. 348 
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seem to fall into tw ener 
classes of behavior. At elativen 
low stresses, deflection and rate ik 
creep are directly prop ional be 
applied stress. Above sg Stros 
ar varying between 2209 and 
creep increase much faster than 
stress. Therefore, a ninimum 
safety factor of 5 to 1 or 20% of 
ultimate tensile strength shoul 
be chosen. 

To determine deformation jy ; 
part due to long-term creep anj 
elastic stretch, Dannis has deyd. 
oped graphs where elapsed time js 
plotted against what he calls th 
time dependent modulus, E(t) 
E(t)=S,/S(t), where S,=initia 
stress and S(t)=strain at time ¢ 
By plotting test values for varioys | 
stresses, curves have been deve. 
oped for polyvinyl! chloride. These 


psi, deflection and rate 





curves can be used to pick modv- 
lus values for the material which 
in turn can be inserted in formv- 
las to determine the amount of 
creep and elastic stretch to be 
expected after a stated length of 
time. For example, to determin: 
increase in length of a piece of 
plastics pipe suspended vertically, 
the formula can be used: AL=! 
< S,,/E(t), where L length of 
pipe and S,, = average stress. Ii 
these two latter values are known, 
the value for the time dependent 
modulus E(t) can be read from 
the graph for whatever length oi 
time desired. By substituting this 
value in the formula, amount of 
creep and elastic stretch to be er- 
countered can be rather closely 
determined. 


Latest Advances 
in Vacuum Metallurgy 


Recent research has revealed! 
that substantial improvements i! 
mechanical properties of certai! 
metals and alloys result from 
vacuum processing. Furthermort, 
many promising alloys could n0 
have been developed without this 
tool. A large part of the Symp 
sium on Vacuum Metallurgy held 
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This is our New General 
Bulletin—3354G. It’s full of 
information and data on the 
chrome-iron and 

chrome-nickel castings so 
necessary when corrosion, high 
temperatures and abrasion 
must be resisted. It will serve as 
a general selection guide 

for those specifying 

or using such castings. 


The bulletin also reviews briefly 
our experience in both static 
and centrifugal castings, 

an experience going back to 
the pioneering days of 

1922 and 1933 respectively. 
It also tells about our 
facilities for furnishing castings 
to any desired analysis, 
welding, X-ray and gamma ray 
testing, metallurgical and 
foundry control. 


WRITE or CALL our nearest office for a copy. 
We believe you will find it helpful in your work. | 
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Charpy transition curves for vac, 
melted 27% 
1650 F quench to a hardness of Ro 
(curve A); 


446 stainless 


chromium alloy with, , 


and for air-melted typ, 
steel 
qui nch to Ra 50 (curve B). ‘ 


after a 


by the Electrochemical Society jy 
October last year consisted of pa. 
pers describing results of the lat 
est investigations by 
workers in the field. 


various 


Advantages of vacuum process. 
ing derive from either or both oj 
two salient features of a vacuum 
As a protective 
vacuum provides a contaminant: 
free atmosphere superior to inert 
gases of the highest purity ob- 
ainable. As a corrective feature, 
lowering pressure of the atmos- 
phere 
being treated permits the escay 
of volatile 


feature, a go 


surrounding the materia 
materials, dissol\ 
gases, or gaseous products of ! 

actions between contaminants. Es- 
cape pressures of some of thes 
gases are so low that the treati 

must 
millionth of atmospheric pressur 
to make the treatment effectiv 
Of course, the rate of volatiliza- 
tion of the metal is also increased 
under these conditions. Thus, the 
applicability of vacuum processing 
is generally limited to the non- 
volatile metals, with the exception 
of reclaiming alloy components by 
vacuum distillation. Progress 4 
the Bureau of Mines, in this field 
was discussed in a paper by M. J. 
Spendlove. 


chamber be evacuated to 3 


Corrective features 


The protective feature o! 
Papers above were abstracted by Dr. 
J. M. Blocher, Jr., Battelle Memorial 
Inst. who organized and acted a 
chairman of the Vacuum Metallurg! 
Symposium. The complete papers 
are now available in bound volume. 
See “Books” department, p. 204. 
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Manufac- 
turers of 
power tools 
and equipment, 
and of many home 
and office appliances, 
have discovered the ad- 
vantages obtained by 
using the new lightweight 
alloys for housings, shrouds 
and covers. Their smoothness of 
finish provides merchandisable, eye- 
pleasing, exteriors for products .. . 
establishes them in a more competitive 
position in the retail market. Of great im- 
portance too: they provide for the manufac- 
turer, mounting bosses, lugs, and core holes, 
and virtually eliminate machining, finishing and 
assembling time. Further advantages are obtained 
by the use of magnesium and aluminum die castings 
in the definite reduction of shipping weights. For any 
type of “Cover-Up”, or for any other job where these 
lightweight metals can be used, LITEMETAL DICAST 
can probably solve your problem. 


Let’s Talk it Over... 


LITEMETAL DICAST, INC., is an organization of special- 
ists—men thoroughly experienced in the casting and 
machining of magnesium and aluminum alloys. Our 
equipment includes big machines for big jobs—little 
machines for little jobs . . . the right sizes and types of 
the most modern die casting equipment for producing 
parts from the size of a button to large structural parts. 
Complete facilities for secondary operations are also 
available. 

Write today for literature and design information. 


=oS Quick action on inquiries. 
LITEMETAL DICAST. Inc. 
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A OV HAYES INDUSTRIES 


JACKSON, MICHIGAN 


EXECUTIVE OFFICES 


1933 WILDWOOD AVE 


PLANT ANO 
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Carrier ) uses 


weather-seals by ‘Khyer 








“We want one 
that will last..’’, 
Howard Tyler, Carrier 
design engineer, 

tells A. H. Thomas, 
Tyer sales engineer. 


Room air conditioners made by Carrier 
Corporation, the air conditioning industry’s 
pioneer and leading firm, are engineered for 
quality performance and permanent, all- 
weather installation. 

The company set up rigid specifications for a 
one-piece, completely weather - tight seal — and 
called in Tyer, specialists in rubber since 1856. 


Engineers of the two firms developed an all- 
molded gasket with special suction properties. 
Water propelled from a fire hose at 70 pounds 
pressure will break through the glass before 
seeping under the seal. Corners of the gasket 
will withstand tension in excess of 100 pounds. 







If you have a problem involving rubber, 
call in a Tyer Sales Engineer. 

Write Dept. 93 for our “Molded 

and Extruded” catalog. 





“if 


‘The Unusual in Rubber Since 1856 
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A Good Fisherman 
Doesn’t Trust to Luck 








Alodized aluminum canoe designed 
and built by Metal Boat Company 
Division of Grumman Aircraft Engi- ‘9 4 
neering Corporation, Marathon, N. Y. 


occ angling is the result of studying feeding habits, selecting 
the proper lure and the right equipment. To catch bass, and other game 
fish requires a different technique for each species. The good fisherman 
doesn’t trust to luck. 


Similarly, there's no substitute for “Know-How” and that’s particularly 
true in adapting metal treating chemicals to established production. Ie 
can’t be gotten out of books. through black magic or out of a crystal ball. 
Only years of active contact, with actual manufacturing procedures, can 
be depended upon for satisfactory solutions of the metal protecting 
problems constantly confronting manufacturers. 


ACP offers ideal products for removing and preventing rust 
on metal, chemicals to bond paint to steel, zinc, and aluminum, 
and pickling acid inhibitors. In addition, ACP furnishes a free 
service of an organization of technical experts with over 
40 years’ experience in solving metal preservation problems 
for the largest as well as the smallest operation. 


Rely on service backed by experience. You are obligated in 
no way by consulting our technical staff. 


Write or call for further information on 
ACP chemicals for metal protection. 


AMERICAN CHEMICAL PAINT COMPANY 


rary ila 5 3 


Detroit, Mich. Viles, lif 
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vacuum is finding increas 
in the metallurgy of titani) 
zirconium, where pickup o 
small quantities of oxyg 
nitrogen must be met 
avoided. However, accord 
R. L. Hoff and A. M. Bounds , 
Superior Tube Company, th: 
rective feature may be equally 
useful. Recently, the deleterioys 
effect of hydrogen on titanium. 
| base alloys has been brought for. 
cibly to the attention of the indys. 
try. It was suddenly realized tha: 
large stocks of titanium scheduleg 
for use in aircraft would } 
worthless until the hydrogen could 
be removed. Vacuum heat-treat 
ing was the answer. For exam. 
ple chromium-iron-titanium cleyis 
forgings failed in minutes at 100. 
000 to 120,000 psi in room-tem 
perature stress-rupture tests of 
notched-bar specimens. In cen 
parison, the vacuum-annealed (5 
hr at 1250 F) portions of the same 
specimens withstood 29 to 73 hr 
at 160,000 psi. Although ordinary 
tensile tests frequently failed to 
show the effects of hydrogen on 
titanium alloys, testing at ex- 
tremely slow rates of strain gav 
a reliable indication of hydrogen 
embrittlement. Thus, the vacuum 
annealed sections of these forg 
ings (0.003% hydrogen) broke at 
about 50% reduction in area, 
whereas the initial forgings 
(0.03% hydrogen) failed at 8 t 
10%. Quantitative data on rate 
of removal of embrittling hydro- 
gen from titanium-base alloys 
were presented by C. B. Griffith 
and M. W. Mallett of Battelle Me- 
morial Institute. 


Age hardening alloys 


Beneficial results of vacuum 
heat treatment are by no means 
limited to titanium alloys. Hoff 
and Bounds observed that preser- 
vation of full hardenability of 
thin sections of age-hardening al: 
loys is a problem owing to reac 
tion of the hardening agent with 
gaseous impurities in the “protec- 
tive” atmosphere. The reaction 
can be avoided by carrying out 
solution- and precipitation-hard- 
ening treatments in vacuum. The 
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After 40-hour accelerated 


wear test, failure is obvious V4 


in wringer gear cast in type 
of iron formerly tried. 
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After 256 hours of identical 


testing, this Ductile Cast Iron 
gear shows distinctly superior 
resistance to wear. 


Over 500,000 gears prove you can 
minimize rejects with Ductile Cast Iron 


USERS AND PRODUCERS ALIKE gain basic ad- 
vantages from Ductile Cast Iron. 


Here’s a typical example, a wringer gear 
cast in Ductile Iron for washing machines 
made by The Maytag Company of Newton, 
Iowa. More than 500,000 such gears now in 
service attest to two facts: satisfactory re- 
sponse to fabrication, and satisfactory per- 
formance for users. 


Wringer gears must defeat wear to extend 
gear life. Test and performance records show 
how fully Ductile Iron gears meet this need. 


But despite high wear-resistance, Ductile 
Iron is machinable. Indications of improved 
tool life and finish add to the fabricator’s 


satisfaction with this versatile iron. 


In the foundry... 
almost zero. 


rejections have been 


“Castability” of Ductile Iron spells volume 
output in St. Paul Foundry & Manufacturing 
Company, St. Paul, Minn., and in Jamestown 
Malleable Iron Company, Jamestown, N. Y.., 
producers of wringer gear castings for 
Maytag home washing machines. 


Try Ductile Cast Iron. Learn first-hand, 
how it outperforms other materials under 
tests and in service. Write now for a copy of 
the new booklet entitled, ““DUCTILE IRON, THE 
CAST IRON THAT CAN BE BENT.” 


It’s yours for the asking. We’ll also send 
you the latest list of authorized foundries now 
producing Ductile Cast Iron under patent 
licenses. Write to INCO now. 


aN@o, THE INTERNATIONAL NICKEL COMPANY, ING. .<2.¥s43'sc% 


For more information, turn to Reader Service Card, Circle No. 330 
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How about 


Malleable 
> 


»»»Don’t overlook the 


advantages of this highly 
versatile material! 











Toughness and 
ductility 


STANDARD malleable iron is a strong cast 
ferrous alloy having a remarkable combination 
of properties: 


Excellent 
machinability 


High impact 
resistance 


Resists corrosion 

















™ Exceptional bearing 


™ High yield strength— 
45,000 to 80,000 psi. 


PEARLITIC malleable is a special form of the 
product having these unique characteristics: 


Easily machined 


properties 


Can be selectively 
hardened 








It’s easy to design for simplicity 


and good appearance in malleable iron 


—helps you cut costs on current production. Consult your nearest 


malleable foundry or write to 


further information, 





1800 Union Commerce Building 


the Malleable Founders’ Society for 


Cleveland 14, Ohio 


For more information, turn to Reader Service Card, Circle No. 472 
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method is applicable to m: 
such as beryllium-copper, Mo 
nel, Inconel X, Ni-Span C 


tne 
Elinvar alloys (42 nickel. ave 
bon, 2.5% titanium). They pojn} 
ed out further that surfac: bo 
onization of boron steels oceyr. 
ring on heat treatment in air ory 


conventional atmospheres may be 
avoided by the use of vacuum 

Vacuum melting to remove oxy. 
gen as a volatile oxide has beep 
used to greatly increase the duyc- 
tility of molybdenum. This same 
effect is obtained in the vacuum 
treatment (6 hrs at 3400 F and 
<5x10° mm of mercury) of 
molybdenum electronic tube parts 
according to F. C. Todd, J. E. 
Drennan, and W. W. Kleinschmidt 
of Battelle. 


Vacuum deoxidation 

Several high-temperature a'loys 
depend for their unique properties 
on substantial additions of such 
reactive elements as titanium and 
aluminum. It is not enough to use 
a protective atmosphere in melt- 
ing these alloys since the base 
materials themselves are sources 
of oxygen and nitrogen. Hence, 
the need for a deoxidizing step in 
the vacuum-melting process. Re- 
cent work at G-E on vacuum de- 
oxidation was described in papers 
by R. L. Hadley and L. M. Bianchi. 
Deoxidation of vacuum-melted M- 
252 (18-20 chromium, 9-11 cobalt, 
9-11 molybdenum, 2.25-2.75 titani- 
um, 0.75-1.25 aluminum, 0.10- 
0.20% carbon, balance nickel) 
with several deoxidants such as 
hydrogen, manganese, calcium, 
aluminum, and cerium, produced 
material which would be consid- 
ered excellent from an upsetting 
standpoint. 

Hadley and Bianchi observed 
that deoxidation by an impinging 
stream of dry hydrogen on a mol- 
ten metal surface is capable of 
reducing the oxygen content of 
iron, nickel, and cobalt to below 
0.005% at 2860 F under condi- 
tions applicable to large-scale 
vacuum melting. 

In addition to being ideally con- 
stituted for the removal of gases, 
vacuum melting equipment is 
also useful in adding controlled 


For more information, Circle No. 525 * 
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The “NEW PLANT” Edition 


Y wILco 


The most complete reference manual ever compiled on Thermometals, 





of The 


BLUE BOOK 


Electrical Contacts, Composite Metals, and Special Purpose Alloys 


We of the H. A.Wilson Company feel it is fitting to 
designate this latest edition of our comprehensive 
Engineering Handbook on Wilco Materials as the 
New Plant Edition. 


Our new plant, with its acres of floor space, con- 
tains the most modern research, engineering, and 
production equipment in the industry. It reflects 
the success of 40 years of cooperative service to 
American industry, dating from the early days of 
the first World War, when the H. A. Wilson Com- 


pany produced the first American-made thermo- 
static bimetal. 


Likewise the Wilco Blue Book offers the greatest 
possible service and saving of time to the engi- 
neers who specify materials to manufacturers of 
precision equipment, in the automotive, aircraft, 
electrical, and other industries. Qualified personnel 
may obtain a copy free by writing on their com- 
pany letterhead. For advice on specific problems, 
ask for Wilco Engineering Service. 

















MACHINED PART — {[8¢ 
POWDERMET™ part — 7¢ 


nego 


POWDER METALLURGY — 
can duplicate this part for 





Don’t cut parts— Cast Costs! 


—with YALE Powdered Metal Parts 


When it comes to keeping 

roduction costs down, American 
industry turns more and more to 
powder metallurgy. For here are 
tough, accurate parts completely 
ready for assembly...that not 
only do the job more cheaply, but 
often better! 

With identical machined parts, 
most of the cost goes into the 
expensive machining operation. 
The price of one machined part 
will buy up to six of the same 
parts in powdered metal! 

Close tolerances, excellent wear- 


A qualified Yale & Towne 
engineer is available to discuss the 
advantages and limitations of 
powdered metal parts—right in 
your own plant! He will show you 
how powder metallurgy may cut 








costs in your production operations. 


ability, and controlled porosity 
are established Powdermet* vir- 
tues. Special properties— such as 
self-lubrication, or unusual elec- 
trical characteristics—can also be 
achieved. Alloys are available 
exceeding the tensile strength of 
mild steel. 

The answer to your pro- 
duction problems may well be 
Powdermet* parts...and Yale & 
Towne. For Yale & Towne has 
the experience and know-how to 
serve you best in this rapidly- 
developing new field. 


YALE & TOWNE 


THE YALE & TOWNE MANUFACTURING CO 


There is no obligation for this Powdered Metal Products Division 





engineering counsel. 9335 BELMONT AVE. « 





TYPICAL PM PARTS 








esr Comm f-——-Send Today For Free Booklet-— 
earings Cams 
The Yale & T 
Switch Parts Keys | adh ee FE tos ere Se 
Wheels Vaives | 9335 West Belmont Avenue 
| Sprockets Ratchets Franklin Park, Illinois 
0 Send © Send information on PM parts for attached 
| Pawls And many more I Booklet specifications or drawings. — 
| 0 Have a Yale & Towne Powdered Metal engineer call on me. 
Get your copy Name T 
eeeeeeee eee eee eeeeeeeene eeeee ee eee eee ee itle eee eereeeene ere 
of this informative . . 
t h | J *. see 
PRs dix Cao ws Cha cit oNcud 00chebelts dabadsadliics alah aes tate 
| DiNinnasdhccandhaks 6babuieneabees BN 60 1 SRB. 6 ccces eee 
*Registered Trade Mark nee ee ee 
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: Contents Note 


amounts of gaseous Allovine 


agents. Beneficial resul 


gen additions to auste: sto 
was cited as an example by R D : 
Morgan and D. N. F of 4 ; 


Ford Motor Co. The 
also see a great commercial prop, 


ise in iron-14% aluminum allpy, 
which can be _  advai ALEOYs| 
melted and deoxidized in high, 


vacuum equipment. The phenome 
nal oxidation resistance of they 
alloys is shown in an accompany. 
ing illustration. | 


Vacuum melted alloys 


| Improved impact properties of 
vacuum-melted iron-chromium 4. 
loys was discussed in a paper pre. 
sented by J. L. Ham and F. |, 
Carr of the National Researd 
Corp. A graphic comparison of fh 
results of vacuum versus air melt 
ing as applied to certain alloys 
was presented by H. R. Spende | 
low, Jr., I. S. Servi, and G. A. 
Fritzlen of the Electro Metallur. 
gical Co. and the Haynes Stellite 
Co. A major advantage of vacuum 
melting of such alloys as Hastelloy 
R-235 (15 chromium, 8 iron, 5j 
molybdenum, 2.5 titanium, 2 
aluminum, 0.15% carbon, balance: 
nickel) is the elimination of 
desirable inclusions. These inclu 
sions, consisting mainly of mixed 
oxides and nitrides, segregate |! 
clusters which form _harmiu 
stringers on rolling. Cross set- 
tions of as-cast ingots, reveal th 
effectiveness of vacuum melting 
in decreasing the amount of i! 
clusions and increasing their dis- 
persion. In general, an improve( 
forgeability was observed. The 
forging temperature range could 
be effectively increased for vac 
uum-melted materials while avoid: 
ing hot shortness. 


Ductility as measured by stress 
rupture tests at 1500 F was mark- 
edly increased by vacuum meltin¢. 
Elongation of most samples of the 
air-melted alloy was in the rang 
of 0 to 4%, while values for va 
uum-melted samples ranged pre 
dominantly from 7 to 15%. 

The increased control over ce” 
tain alloy additions made possible 
by vacuum melting is illustrated 
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Printed circuit panel courtesy 
of Admiral Corporation 


te Brass Snap-in Terminals — 


f mixed 


ihe key to automatic circuit wiring 


OSS see: 


veal the 


melting Me D’idgeport High I.Q. Brass permits automatic, Inner Qualities of this alloy is its controlled temper 
t of in- MR high-speed insertion of miniature terminals into —exactly what is needed to meet the critical tension 
me printed circuit panels. tolerances for this precision machine assembly. 
— The The use of this alloy by Malco is another example 
A Maleo Tool and Manufacturing Company of Chicago of how Bridgeport’s High I.Q. alloys are helping to 
nt var designed and manufactured these ingenious printed improve products and lower manufacturing costs in 
» avoid: circuit components and the fully automated machines a wide variety of industries. To find out how Bridge- 
for inserting them into printed circuit panels. To port alloys can help in your particular application, 
- stress a Make these precision components for the television, call the Bridgeport office near you. They’ll give you 
s mark- fae ‘dio and electronic industries, Malco uses Bridge- complete information and the help of Bridgeport’s 


nelting. MM Port’s High 1.Q. Brass Alloy No. 37. One of the High Technical Service on your metals and methods. 
s of the 


p range 

for vac 

ed pre 

| B t BRIDGEPORT BRASS 

is er Offices in Principal Cities » Conveniently Located Warehouses 

908 

strated Brido port Brass Company, Bridgeport 2, Connecticut . In Canada: Noranda Copper and Brass Limited, Montreal 


For more information, turn to Reader Service Card, Circle No. 440 


SEPTEMBER, 1955 ¢ 1912 

















Contents Note, 


| in the following analyses of five 

| heats: 

Element , 

| Titanium 2.65 04 
Aluminum 2.01 03 


| ' | Carbon 0.14 iy 








NCensys 
of the 250 engineers and gcjor. 


| Or Du => tists attending the symposiyy 
| in oe Ld that though 


| It seemed to be the ec 





vacuum processing 
may not be the answer to every 
metallurgical problem, it is rap. 
| idly taking its place among the 








a established commercial methods 
be of production of high-quality 
materials. 
buy ... When it costs less to have Plume & Atwood 
do the stamping, forming or drawing of Russians Report on 
non-ferrous metals than you would have to Diffusion Coatings 
pay to duplicate our equipment and know-how. A great deal of experimental 
work investigating both conven. 
buy h d th d tional and unusual diffusion coat- 
... When you need the exactness an ings has been done recently i 
attention required of quality polishing, plating, Russia. Most of reported data 


pertain to laboratory tests rather 
than commercial service, but pos- 
that would put your production costs and sible practical uses can be imag- 


schedules out of line. Plume & Atwood has ined. In the May issue of Werk. 
stoffe und Korrosion (German 


buffing, lacquering and intricate assembling 


the most modern equipment and perfected W. Kohler summarized Soviet 
methods in the field. data published to date. 
Of the conventional diffusio: 
ntake coating techniques investigated, 
... your own stamped or formed products the most interesting seems to bi 
better than ever by using P&A’s finest brass, anti-corrosion nitriding of carbon 


steel. Non-porous, corrosion resis 
tant nitrided layers can be formed 
we cast and roll sheet and coil for our on low-carbon unalloyed steels b) 
exposure to a current of ammonia 
for 114 to 3 hr at about 1000 fF; 
and requirements — the metal is tailor-made or for 20 to 30 min at about 1300 
for your specific needs. F. Steels so treated have high re- 
sistance to water, damp air, coMm- 
bustion gases, oil, gasoline and 
weak alkaline solutions, but not 
to acids. 

Aluminized steels are generally 
resistant to air and hot gases, but 
thin layers are likely to have low 
corrosion resistance because of 
porosity. Diffusion anneals are 


| advantageous because they remove 
| 2 tt adhering chloride salts. Chromizeé 
| mild steels are not as heat-resist- 
| THE L U M E & T W 0 0 D ant as aluminized steels, but they 


have good resistance to damp ail, 


phosphor bronze or nickel silver. Because 


own use, we know your fabricating problems 













PeA\ 


ESTABLISHED 1869 











MANUFACTURING COMPANY aqueous salt solutions and other 
THOMASTON, N. Y. Office: mild corrosive media. Although 
CONN. 220 Broadway siliconized steels have high resist: 
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Marvinol vinyl’s beauty and practicality now in... 


the honeycombed Kawneer door vinyl-laminated by the 


Your doors are usually the visual focal point of inquir- 


ing visitors,and at the same time, the gateways through 


| which they must pass—opening and closing, pushing 


s and pulling. Because of this, Kawneer* now adds the 


beauty and practicality of Marvinol™ vinyl! to its 
functional triple-strength door. The vinyl is perma- 
nently bonded to the metal by the MARVIBONDt 
process, Naugatuck’s exclusive technique for laminat- 
ing vinyl to most metals. 

Marvibonded metals offer the full, rich colors of 
vinyl in practically any surface effect—smooth or matte 
finishes, leather-like grains, marble patterns, prints, 
weaves, or other embossed finishes. And the Marvibond 
process adds to the strength, rigidity, and formability 
of metal, the abrasion resistance, chemical resistance, 





arvibond process 


and weather resistance of vinyl... Marvinol vinyl 
which will not chip, scratch, or peel...nor support 
combustion. And, scuff-marks, fingerprints, and stains 
wipe off with a damp cloth. 

Marvibonded metals are now being produced on a 
continuous production basis. Laminated before form- 
ing, they can be fabricated by all standard metal work- 
ing tools—even deepdrawn without fracture or loss of 
adhesive bond. 

If you are using sheet metals that have to be fin- 
ished, or that would have added sales value if they 
were, why not investigate what Marvibond has to 
offer? For samples, technical data, and the loca- 
tion of licensed laminators, please write to us on 
your company letterhead. 


*Kawneer Company, Architectural Products Division, Niles, Michigan 


+Patent applied for 


SN Naugatuck Chemical 





NAUGATUCK 


Division of United States Rubber Company 
Naugatuck, Connecticut 





oe HES: Akron e Boston « Gastonia, N.C. ¢ Chicago ¢ Los Angeles e Memphis « New York « Philadelphia »e INCANADA: Naugatuck Chemicals, Elmira, Ontario 
ubber Chemicals « Synthetic Rubber ¢ Plastics * Agricultural Chemicals * Reclaimed Rubber * Latices * Cable Address: Rubexport, N. Y. 
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e THINNESSES TO .002”. 
e ACCURACY TO + .0001”. 


Even in this age of automation, quality is no 
“push-button” accomplishment. Modern machinery 
still must be teamed with skilled, experienced 

craftsmen to achieve the ultimate in quality. 
That's how if is at WALLINGFORD, and that’s why 
WALLINGFORD Stainless Steel Strip stands up under the 
scrutiny of our advanced design electronic quality 
control devices . . . will meet your most rigid 
requirements for tolerance, analysis, temper, 
uniformity . . . and will pass the final test of 
customer usage and approval. 
You’re invited to visit WALLINGFORD soon to see for 
yourself the excellence of our facilities and 
personne! . . . and the quality of our product. 


THE 


WALLINGFORD 


WALLINGFORD, CONN., U.S.A. 


BTAINLESS * ALLOY « HIGH CARBON + LOW CARBON « STRIP « STAINLESS WELDED TUBES AND PIPE 
For more information, turn to Reader Service Card, Circle No. 473 
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Contents Nota 


ance to heat and corrosion sil 


© OXidg. 


conizing does not impr 
tion and heat resistan 
as aluminizing. 

Boron coatings are d to re 
tain a high hardness at 


peated heatings to 1740 FP The 
are also resistant to temperatura 
up to 1470 F and are not corrode 
by acids. Beryllium diffusion 
layers have a heat resistance g. 
most equal to that of aluminizg 
parts. Molybdenum and tungste, 
coatings have good resistance tj 
mineral acids, while vanadiyp 
coatings show heat resistance up 
to 1470 F. Titanium coatings 
high carbon steels are extremely 
hard and corrosion resistant. Map. 
ganese coatings have little effe 
on acid or heat resistance of the 
base material, but are resistant 
to hydrogen peroxide. 

Some preliminary test dat 
have been reported on duplex coat. 
ings such as chromium plus sil:- 
con, chromium plus nickel and 
chromium plus silver, but detailed 
results are not available. This may 
be a promising field for further 
exploration, since other combina 
tions have proved quite successful, 
For example, a combination of 
chromium and aluminum is said 
to give better heat resistance than 
either chromizing or aluminizing. 


rriction Materials in Oil 


During and since World War I 
the need has grown for data col- 
cerning operating characteristics 
of friction materials in oil. The 
importance of this type of infor- 
mation is primarily due to the ce: 
velopment of oil clutch super 
charger drives for the aircraft 
industry and automatic transmis 
sions for automobiles. Operatin 
characteristics of friction malt 
rials in oil are different from 
those of dry friction materials 
and new materials and technique 
had to be developed. In a pape! 
presented before the Golden Anni: 
versary Summer Meeting of the 
Society of Automotive Engineer!’ 
last June, J. F. Johnson of Ray- 
bestos-Manhattan, Inc., summal- 
ized the types of friction materials 
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another case where 
MUELLER BRASS CO. 


FORGINGS 
improve a product... 


diesel engine 


water pump impeller 
CCUMOM 603” HIGH STRENGTH BRONZE 


Formerly produced as sand castings, these impellers now give 
better results because they're forged from “603” high strength 
bronze by the Mueller Brass Co. Said to be “right for the 

job and far superior to the old cast impellers”, these forgings 
bring greater efficiency and longer life to the diesel 

engine water pumps in which they are installed. This tough 
“600” series alloy is readily forgeable, possesses remarkable 
resistance to corrosion, and has fine bearing qualities. 
Uniformity is excellent, due to the closer dimensional control of 
the forging process, and surface finish is noticeably smoother. 
This is another case where Mueller Brass Co. forgings have 
greatly improved a product... why not let our engineers show 


you the many advantages of using forgings. 


MUELLER BRASS CO. 


PORT HURON 16, MICHIGAN 
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NMiYCALEX* 


TELEMETERING TESTS 


it -) le Mare tis 
of high quality switching at GOO rpm 


+ 


Switch continues to function with a perfect 
and unchanging signal. This initial continuous 
test run was halted only to permit a simple 
brush cleaning — and the life test resumed 


Test goal 10,000 hours! 


Ae Me alel Si a 
of uniform operation at 1,800 rpm 


A second test running concurrently 


aA 
Vivcalex 








Mycalex 410 provides: Write today: 

e absolute dimensional and age stability Mycalex Electronics Corporation 
e imperviousness to moisture Dept. 124 

@ precision dimensional tolerance control _P. 0. Box 311 

e temperature endurance to 650°F. Clifton, N. J. 


MYCALEX ELECTRONICS CORPORATION 


Under exclusive license 
of the Mycalex Corporation 
of America 


eeeee@eeeee ee ee eeee eee eee eee eeeeeeeneeeee 
Executive Offices 

30 Rockefeller Plaza 

New York 20, N. Y. 
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Classification of materials 
Johnson described three gey, 
classifications of materials; regi. 
ent, semi-metallic and full sinters 
metallic. At present the mo 
widely used of the resilient ma 
rials is a combination of cork ay; 
cellulose. Sponginess of this typ 
of material makes for a slowe 
build up in applying pressure 
with a built-in damping effect tha 
tends to eliminate chatter an 
makes for smooth engagement 
This type of material costs leg 
than any of the other oil-use ma. 
terials and properly designed wil 
do a good job. They do have gey. 
eral definite limitations, such a; 
pressure and temperature. Cork 
and cellulose materials char to ¢e. 
struction at 400 F. Also they 
have high “apparent wear” whic 
is a loss of thickness due to both 
permanent set and true wear. Ac. 
companying extreme permanent 
set is loss of resiliency which, in 
turn, brings about a slight drop- 
off in friction. These factors must 

be considered in design. 

Another member of the family 
of resilient materials is the wove 
type, made up of asbestos and : 
binder. This material can with. 
stand higher temperatures and | 
used primarily on both single ané 
double wrapped bands running !! 
oil. 

Materials in the semi-metalli 
class are compounded from syn- 
thetic resins with 40% or more 
metallic powders in combination 
with asbestos and friction aug- s 
ments. These materials are used 





USE FACTORS FOR FRICTION MATERIALS 
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All-stainless kitchen, Carlton House, Pittsburgh, Pa. 


for spotless service 
... make it Crucible 
Stainless Steel 


Leading fabricators like Ershler & Krukin, Bayonne, 

N. J., and their clients, know that for attractive, spick- 

and-span kitchens all-stainless equipment is the answer. 

Stainless shines in kitchen of And there’s good reason for their choice of stainless steel. 

Pittsburgh's Gateway Plaza. For Crucible stainless is a cinch to clean . . . foods can’t discolor it... 

and its bright, smooth surface resists nicks and scratches through years 
of hard use. And it’s easily fabricated by any standard method. 

BUT THE ADVANTAGES OF STAINLESS STEELS AREN’T 
LIMITED TO KITCHEN EQUIPMENT. Manufacturers of everything 
from airplanes to zippers find it a periect metal for many applications. 
You will, too. Let Crucible help you make the most of these versatile 


metals. Crucible Steel Company of America, Henry W. Oliver Building, 
Pittsburgh 30, Pa. 


first name in special purpose steels 





Crucible Steel Company of America 
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RECORDING-CONTROLLER 








[| CAN'T DO THE JOB... 7 








— Ae 
PULSE-PROPORTIONAL. 
_ COSTS ONLY ALITTLE MORE. 











P= 





Thermo Electronic recording-controllers are relatively inexpensive 
instruments for recording and controlling temperature of electri- 
cally heated, fuel fired, or steam heated equipment. You can use 
them with two-position valves (electric or electric-pilot pneumatic 
types), contactors, or heavy duty relays. They will operate with 
thermocouples or resistance bulbs. 


The pulse-proportional controller changes heat input according 
to the magnitude of temperature change. Its proportion band is 
continuously adjustable from 0% to 20% of range to match 
process response. Recommended for continuous and other proc- 
esses having similar control characteristics, where load changes 
are relatively small, and where temperature changes cannot be 
detected quickly. 

Two types of controller: potentiometer pyrometer and resistance 
thermometer. Both are durable, simple, accurate, sensitive, speedy, 
and easy-to-set. 23 scale ranges from —320° to +200°F all the 
way up to 0° to 3000°F. The 12” recording chart is easy-to-read. 
Interested? Write for bulletin 62—S. 


Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 


Thermo Electric 0.,ic 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 


For more information, turn to Reader Service Card, Circle No. 369 
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where temperatures and pressures 
are apt to be higher thar hens 
feasible for resilient ma rials 
Skin temperatures on iting 
plates can be appreciably gher 
than 450 F and unit pressures 
have been encountered as high ag 
3000 psi. Engagement character. 
istics are excellent.  Frictioy 
values of 0.065 to 0.10 place th 
materials lower than the resilient: 
however, they have much better 
durability. Semi-metallic mate. 
rials are particularly well suited 
for use in the form of band plates. 
cones and intricate shapes. They 
can be machined or grooved to 
produce the best results with de- 
sired design characteristics. 

Full metallic friction materials 
consist of sintered or fused met- 
als combining friction-augment- 
ing agents. Use of these materials 
allows much higher unit loading 
than with other types. They have 
a high rate of heat dissipation 
allowing them to operate under 
certain conditions with no in- 
crease in wear rate where other 
types of materials would wear at 
accelerated rates. Coefficient of 
friction is about 0.055 to 0.090, 
placing full-metallic materials be- 
low both semi-metallic and resili- 
ent types. 


Selecting the material 

Each of the three major divi- 
sions of friction materials has its 
own field of applications. In se- 
lecting the proper material there 
are eight use factors which must 
generally be considered. These 
are shown in the accompanying 
table with the relative ratings for 
each of the three classes of mate- 
rials. Johnson concludes that the 
correct approach to the selection 
of proper materials is proper 
analysis, a correct marshaling of 
all known facts and a breakdown 
into factors of use. He also points 
out that there are other problems 
which must be considered such as 
flow of oil, type of oil, tempera- 
ture of oil, types of finish on mat- 
ing members and other important 
variables. 


(More Contents Noted on p. 200) 
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Douglas Aircraft’s new tear and peel tests 
prove versatility of 5000-lb. Baldwin machine 


Douglas Aircraft Company finds their versa- 
tile Baldwin gives accurate, flexible testing in 
two new tests devised by them. At their Santa 
Monica, California Materials Laboratory tear 
and peel tests on titanium sheet and metal 
bonding adhesives, respectively, are being run 
on this 5000-Ib. universal machine. 

The tear test is used to determine usable 
quality sheet before release to the factory. It 
also measures brittleness, formability and 
Strength. The test is conducted on the Baldwin 
by applying tension loads to a_ specially- 
Prepared specimen engaged in steel hooks. By 
pulling the ears of the specimen, tearing origi- 
hates at a pre-set point produced by a notch. 
The load increases until reaching the force re- 
quired to start the tear from the notch. Then 
the load drops off rapidly or slowly in relation 





to the brittleness or ductility of the material. 
The load is autographically recorded along 
with the strain during the test. 

Their peel test operation measures tensile 
strength of metal bonded specimens. Test 
panels are gripped in the jaws of the Baldwin 
machine and are peeled apart at a jaw separa- 
tion rate of two feet per minute, separating the 
bond at a rate of one foot per minute. An 
autographic record versus crosshead motion 
is obtained. The test includes measurement 
of average adhesive film thickness and type of 
failure. 

You too can count on Baldwin testing 
machines for versatile service . . . at safe, 
convenient operation. For further details write 
to Dept. 2823, Baldwin-Lima-Hamilton Cor- 
poration, Philadelphia 42, Pa. 


Testing Headquarters 


BALDWIN-LIMA-HAMILTON 


For more #nformation, turn to Reader Service Card, Circle No. 391 
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BEEWS@E, Epoxy Coating 


protects metal flanges 
used on Corning Glass 
PYREX Brand Glass Pipe 


Again, the outstanding qualities of HYSOL Epoxy protective coatings are 
demonstrated by their use on the metal flanges used to connect the 
famous PYREX Brand Glass Pipe manufactured by Corning Glass Works, 
Corning, New York. 

Tight joints between lengths of PYREX Glass Pipe are easily made with 
metal flanges which are cushioned from the glass by asbestos inserts. An 
interface gasket of rubber, asbestos or other material is gripped between 
the pipe ends when the flange bolts are tightened. There is no contact 
between the metal flanges and the fluid conveyed but flanges had to be 
protected against corrosion. That’s why every metal flange is coated with 
a HYSOL Epoxy Coating by The Pioneer City Casting Company of Belpre, 
Ohio, manufacturers of the flanges, before they are shipped to Corning. 

If you have a special problem in industrial coatings, adhesives or 
sealants, HYSOL Epoxy formulations may provide the answer. Houghton 
Laboratories is ready to serve you with complete research facilities plus an 
experienced staff. Houghton Laboratories has an outstanding record of 
solving difficult problems in the rapidly expanding industrial plastic field. 


Let Houghton Laboratories’ large, experienced staff 
of specialists in research, design and production help 
you with your problems. You can obtain complete 
information at no obligation. Write, wire or phone 
today . . . and put Houghton Laboratories to work 
for you! 





oughton laboratories, ine. 


OLEAN, NEW YORK 


For more information, turn to Reader Service Card, Circle No. 406 
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Materials for 
Water-Lubricated 


Bearings 

Many 
nuclear power plants must be } 
bricated with high-purity wate, 
organic lubricants rege 
chemically under irradiation. W, 
ter lubrication poses new problem; 
in the selection of materials fo, 
these bearings since fluid-film ly. 
brication is a function of viscosity 
and the viscosity of water is onh 
about 1/20 that of oil at 200 F 
The problem is compounded }, 
the fact that degassed, demineral- 
ized water is a corrosive medium. 
In general, the load-carrying ¢a- 
pacity of a bearing operating jp 
high-purity water is only a frae- 
tion of that of a similar oil-lubri- 
cated bearing. In a paper deliy- 
ered before the Diamond Jubile 
Semi-Annual Meeting of Th 
American Society of Mechanical 
Engineers last June, A. Smaardyk 
of Argonne National Laboratory 
discussed some factors involved 
in selecting materials for, and de- 
signing water-lubricated bearings. 

Though there is no hard and 
fast rule for selecting materials 
for water-lubricated bearings, se- 
lection is based primarily on two 
general properties: 1) wear com- 
patibility and 2) corrosion resist- 
ance. Of the materials found to 
be optimum for this use, auste- 
nitic stainless steels, though desir- 
able for their corrosion-resistance, 
were eliminated due to their gall- 
ing and seizing characteristics. 
Nitrided or Malcomized materials 
showed the most resistance to gall- 
ing. Materials used with Stellite 5 
and 6 showed good results. 

Since high-purity water is 4 
corrosive medium whose attack on 
metals increases with tempera- 
ture, bearing materials must re- 
sist corrosion at the 400-600 F 
operating temperatures of power 
reactors. The author reports that 
the best bearing material com- 
binations for various types of 
bearings seem to be as follows: 

Fluid-film bearings—Titanium 
carbide journal with carbon bear- 
ing. 

Needle bearings—All Tantung 


bearings in wat 


way 


since 


For more information, Circle No. 309 Ld 
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nd needles. 

earings—All Stellite 3 
balls. 

to-metal Nitrided type 
itrided Armco 17-4 and 


Reproducibility of 
Charpy Impact Test 

There have been many pub- 
lished reports showing that the 
Charpy machine produces a wide 
satter in energy values and in 
many cases a variation in energy 
values where two or more ma- 
chines are used. These reports 
have led many to conclude that 
the Charpy impact test is not re- 
producible and therefore should 
not be used as an acceptance test. 
The Watertown Arsenal Labora- 
tory, which has been obtaining 
reproducible results from the test 
for years, set up a test pro- 
gram to prove that the Charpy 
test is reproducible and therefore 
a reliable tool for inspection pur- 
poses. In a paper delivered before 
the annual meeting of the Ameri- 
can Society for Testing Materials 
last June, D. E. Driscoll of Water- 
town Arsenal described the test 
procedure and results. The tests 
were carried out on two Charpy 
machines using specimens of 4340 
steel which had been carefully 
checked for homogeneity to assure 
low variation in composition. 

According to Driscoll, the in- 
vestigation proved in general that 
wide scatter in results is due to 
poor steel quality, poor heat treat- 
ment, or both, and variations in 
machines are caused by poor test- 
ing techniques, poor condition of 
the machine itself, or possibly 
both. If the Charpy machine is 
in good working condition, prop- 
erly calibrated, and proper test- 
ing techniques observed, over 90% 
of specimens tested should fall 
Within a spread of +1.0 ft-lb up 
to 20 ft-lb, and +5 ft-lb above 20 
ft-lb. The author reports that as 
a result of these surveys, Water- 
town Arsenal Lab and many pri- 
vate facilities concur in the feel- 
ing that when properly conducted, 
the Charpy test is truly an accu- 
rate and reproducible test. 


(Book Reviews on p. 204) 





“IDEAS IN THE MAKING wiTH ('|] BA 


Pi mAST bs”: 


ARALDITE 6020 
with HET°-ANHYDRIDE 
IMPROVES DRY LAY-UP 
LAMINATING 2 WAYS... 
















7 HIGH HEAT DISTORTION! 


Heat distortion as high as 187° C., or 369° F., 
according to A. S.T. M. D-648-48T, run at 
264 psi. 


2 SELF EXTINGUISHING... 
FIRE-RETARDANT ! 


Laminates made with this process are classified 
“fire retardant” under Underwriters’ Flame Test 
on sheeting material...as “self extinguishing” 
according to L-P-406 b, Method 2021.1. 



















Exceptional results achieved in applica- 

3 tions where good mechanical strength and 
electrical properties at elevated tempera- 
tures are required. 


Do this! 


Send for new Ciba Technical Bulletin No. 12, 
“Araldite 6020 with HET-Anhydride,”’ which fully de- 
scribes properties and applications of entire process. 








PLASTICS yrysg 


CIBA COMPANY INC. oivision 
627 Greenwich St., New York 14, N. Y. 
Please send me CIBA Technical Bulletin #12 
ARALDITE 6020 with HET-Anhydride. 


C IBA 


(R) 


(CA 


NAME 
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ADDRESS 
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sate: aii en, aula tome se tet Sonne a 


For more information, turn to Reader Service Card, Circle No. 530 


SEPTEMBER, 1955 ¢« 203 









Contents Noted 





Books... 


tl | 
” f This volume contains t] aners 
2 { | i} iat i ee presented at the Vacuum } etal 
- my | e lurgy Symposium held in Bost 
Be H } ? _ 


in October 1954, under t} spon- 


Vacuum Metallurgy. 7') 
chemical Society, Ine.., \ Vn 
PS. N. YY. 1958. Paw 


Price S45 O00 

















































sorship of the Electrothermic« 


‘ 5 ' 
castin i and Metallurgy Division of th, 
» F ’ Society. 


The book contains 19 papers 
covering such topics a8 Vacuum 


selection = ‘ melting, equipment for the pro- 
r sage duction of high vacuum, proper 


ties of metals melted in a vacuum, 
vacuum heat treating techniques, 
vacuum distillation and determi- 
nation of vapor pressures. (Se; 





report on this symposium, p. 182 


Design Manual for High Strength 
Steels. H. Malcolm Priest a 
John A. Gilligan. United Stat, 
Steel Corp., Pittsburgh, Pa. 1955 
Cloth 6 by 9 in. 174 pp. 





Whether you’re interested in the sand, permanent mold, or This is a practical handbook fo 
architects and engineers which 
was compiled to provide informa- 
tion on the high strength low 
alloy steels. Numerous charts an 


die casting of aluminum or magnesium alloys, you'll find this 
handy pocket manual a constant source of valuable on-the-job 
information. If you design castings or specify materials you'll be 


particularly interested in the 28 pages of graphs and tables on formulas are included not only fo 
the casting characteristics of aluminum, conventional mag- the high strength steels but al 
nesium, and “‘premium’’ rare-earth-magnesium alloys. If you seeel structural carbon steel. Nom 

; , . Bae graphic charts eliminate much of! 
purchase castings, you'll appreciate the wealth of material on 





the time formerly required for 
design calculations. One section of 
and disadvantages of each. But the supply of these sturdy, ring- the book is devoted to a discussion 





choosing among the various Casting processes—the advantages 


bound manuals is limited. Write for your copy NOW! of design for effective resistanc aul 
to corrosion. 
MAGNESIUM ALLOYS: Complete data on conventional, 


“premium” (M.E.L.) alloys for sand, permanent mold, 
die casting. 


Metals Reference Book, Second 
Edition. Edited by Colin J 
Smithells, Interscience Publishers, 
Inc., New York 1, N. Y. 1955. 
Cloth 6 by 9 in. 967 pp, 2 vol. 
Price per set $25.00. 

This reference book provides 4 
convenient summary of data relat- 
ing to metallurgy and metal phys- 
ics in the form of diagrams and 
tables with a minimum of descrip- 


ALUMINUM ALLOYS: Detailed chemical, physical, and 
application data on the 37 most commonly used cast- 
ing alloys. 


AL-FIN AND FER-MAG: Why these molecular bond- 
ing processes are important to every user of light 
metal castings. 


PLUS: Sand, permanent mold, and die casting; choosing 
and designing for the proper casting method; light 
metals research and development; and others. 
















foolietietiantiantbantientin —---T- TH —------e Cr —=, | ] f ; rs 
| ROLLE MANUFACTURING COMPANY | | tive material. Extensive revision 
| rey wig. «yarn I | has been made in bringing out 
| Gentlemen: 7 | this second edition. New values 
Please rush me my personal copy of your new 57-page engineering manual, "Aluminum And have been substituted in the tables 
| Magnesium Sand, Permanent Mold, And Die Casting” 4 ¥ a 
‘a a ; | wherever recent reliable data have 
eovcce 00000000 0600008500000006050006006 0 Re CbCbE SEO NS CESS OCS USERS EOee USES . 4 . 
| se ned I | become available. Several sections 
| CRE o coach bb bmndsied sanaegeesncdnadeees bh eed 0 cic MEL 4 ic US 00 Obs dete hacen | | have been entirely rewritten. \ ol- 
| ° 
. BEE Fes bad ci ccunesd<a¥sbuneeesdscessccacscecscteneeeetnaiiesenans | | ume 1 contains 6 chapters 0D 
»— VISIT US AT THE NATIONAL METAL EXPOSITION IN PHILADELPHIA, BOOTH 1620. | yhysics, an extensive section 0” 
} 
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COLD-ROLL-FORMING 


Especially if your business has grown from 
modest beginnings to sizable volume, it is 
time to take a fresh look at the economic and 
other possibilities of cold roll forming. 


igerator shells now being made almost exclusively in Yoder Cold The modern cry for streamlined design and 
Forming machines, from flat sheets forming sides and top. y 


automation is admirably met by Yoder Cold 
Roll Forming equipment. Things are being 
done today by this process which yesterday 
were not thought possible. Take refrigerator 
cabinets, for example: Nearly all of them are 
now formed in one passage through a Yoder 
machine from a flat sheet which is then trans- 


versely bent, as illustrated, to make the top 
and the sides. 


Likewise in autos, buses and railroad coaches, 
roll-formed shapes are extensively used both 
inside and outside, for combination decorative 
and functional mouldings and panels. 


Homes, storage and warehouses, industrial, 
retail and wholesale structures are most eco- 
nomically fabricated and erected largely from 
cold roll formed shapes. 
In autos, buses and railroad coaches, cold roll formed mouldings and 
panels serve many purposes, both inside and ont. The above are but a few of the many end uses 
for roll formed sections which are illustrated 
in the Yoder C.R.F. Book—with explanatory 
text on the machines, the art, end uses and 
economics of cold roll forming. A copy is 
yours for the asking. 


THE YODER COMPANY 
5546 Walworth Ave., Cleveland 2, Ohio 








: : : * - -FORMING and ili hi 

Cold Roll Formed components enter extensively into this Stransteel COLB-ROLL-FO _ ae ~~ Soe 
home and many other factory-built structures. * GANG SLITTING LINES for Coils and Sheets 

* PIPE and TUBE MILLS —cold forming and welding 


For more information, turn to Reader Service Card, Circle No. 346 
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Better Soak-Cleaning 
in Automatic 
Plating Machines 


Automatic plating equipment with short cleaning cycles have 
speeded up production but have multiplied headaches. One big 
problem, of course, is “How to clean work in as little as one 
minute without leaving insoluble deposits’’. 

The key to thorough cleaning is fast wetting, since cleaning does 
not start until work is completely wetted. Thus if your automatic 
equipment has a one-minute cleaning cycle and it takes 30 seconds 
for the work to become thoroughly wetted, you have lost one-third 
of your cleaning time. The 30 seconds remaining is probably not 
sufficient time to remove all contamination. 


The best solution to this problem of fast wetting for thorough 
cleaning is product No. 909, a heavy duty soak cleaner for auto- 
matics, manufactured by the Diversey Corporation of Chicago. 
No. 909 cuts wetting time far below normal, thereby increasing 
actual cleaning time to permit full removal of oils, greases and 
inert materials. 


Not only does No. 909 get down to the cleaning job faster, but 
it also has stepped-up emulsifying power assuring that contamina- 
tion will not be redeposited on work. No. 909 is completely soluble 
and free rinsing. Work comes out clean and soil free even with 
the short cleaning cycle of modern automatics. Contamination is 
not carried to subsequent solutions. Rejects are minimized. 


Another important money saving feature of No. 909 is that its 
complete cleaning action replaces hand cleaning and vapor de- 
greasing on most types of work. 


For full information on Diversey No. 909 write to The Diversey 
Corporation, 1820 Roscoe Street, Chicago, Lllinois. 


For more information, turn to Reader Service Card, Circle No. 463 
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Books... 


alloy equilibrium diagran 
second on metallography | a 
2 is devoted more specif 
the properties of metals ; 
chapters on related subjects ie 
as refractories are included als 
Brazing Manual. Prepared 
Committee on Brazing and Sola, 
ing, American Welding Societ, 
Reinhold Publishing Corp., Ney 
York 22, N. Y. 1955. Cloth 6 by « 
in. 193 pp. Price $4.75. | 
This manual presents practica| 
information on all industrial brap- 
ing processes. Chapters describe 
the principles, the equipment and 
procedures involved in eight bray- 
ing processes, design of joints, 
surface preparation, assembly and 
inspection. Specific information js 
included on the brazing of alumi- 
num alloys, copper alloys, variou; 
steels, cast iron, heat resisting 
alloys and various other metals. 


Proceedings of the Third Annual 
Meeting, 1954. Standards Engi- 
neers Society, Camden 1, N. J. 
1955. Paper 8Y by 11 in. 48 pp. 
Price $3.00. 

This book contains the papers 
presented at the meeting of th 
Society in October 1954, on th: 
subject of cooperation between 
government and industry on the 
development of standards. Topics 
include, the integration of mili- 
tary and industry standards, in- 
ternational standardization and 
American industry, place of stand- 
ardization in management and 
suggestions on setting up and op- 
erating a materials department. 


Atomic Energy Guidebook. Wu'- 
ter A. Shead, Editor, The Atomic 
Energy Guideletter, Wash. 5, D.C. 
1955. Paper 8% by 11 in. 95 pp. 
Price $7.50. 

This book has been prepared to 
furnish nontechnical information 
on the atomic energy program. In 
it are discussed such topics as how 
to enter the atomic energy busi- 
ness, what are radioisotopes, what 
is a reactor, schools for nuclear 
study, governmental clearance re- 
quired for access to classified in- 
formation and the future of 
atomic energy. A valuable feature 
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for maintaining 
hot metal schedules 


CRYSTOLON* refractories are engineered and prescribed for more 
continuous furnace operations, both front and back slagging 








AZ- You can maintain hot metal schedules 
be or your casting line and avoid costly shut- 
nd lowns by using Norton CRYSTOLON re- 
12- ‘actories — engineered and prescribed for 
ts, ighest efficiency in handling neutral and 
nd cid cupola slags. 


For back slagging cupolas the R is 
rysTOLON slag hole blocks. For capping 
the notch and lining the slag chute in 
ront slagging cupolas it’s CRYSTOLON 


yricks and cement. 





al ;, , , 
Wherever you use it, this top-quality 
4 ilicon carbide refractory material will 
4 tand up under temperatures as high as 
P 3050°F without softening, spalling or 
. racking. Its extreme density assures ex- 
‘ ceptional resistance to slag penetration 
‘ attack and it lasts 5 to 15 times 
; longer than ordinary fire clay. Up to 64 hours of operation without shutdown, under severest back slagging 
4 conditions, are reported by users of crysTOLON slag hole blocks — like this one, on 
1 In your own foundry heavy duty service in a big automotive parts foundry. 


these advantages mean less maintenance 
time and trouble for your men — and 
laster, more profitable metal-melting for 
you. CRYSTOLON bricks and blocks are made 
in sizes and shapes for every foundry re- 
quirement. See your Norton Representa- 
uve for further facts. Or write to Norton 
Company, Refractories Division, 350 New 
: Bond St., Worcester 6, Mass. Canadian 
Representative: A. P. Green Fire Brick Co., 
| Ltd., Toronto, Ont. 





N 
REFRACTORIES 
Engineered... R. .. Prescribed 

aking better products... 


to make yo More efficient, lower cost metal-melting results when crucial points are guarded 
y ur products better by CRYSTOLON refractories — slag hole blocks for back slagging cupolas, bricks and 


"Trade Mark Reg. U. S. Pat. Off. and Foreign Countries cement for front slagging cupolas. 
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BAUSCH & LOMB 


WIDE FIELD 


MACROSCOPES 


a 10X to 40X 





Handy ’scopes 
spot-check production, 
speed small parts work 


e Actual size 
as shown here , 
... compact, handy “We 


e Shows natural right- 
side-up views... easier 
for inexperienced 
users...a big help in 
precision assembly! 


3 a ae ae 













Just grab this dependable inspection aid 
for on-the-spot checks of work and 
materials in any phase of production. 
Available with folding tripod or sturdy 
microscope stand, for detailed study and 
for small-parts assembly. You can even 
build it right into production machin- 
ery! 














Upright images are sharp and detailed Use it in tripod... 


to the very edge of the extremely wide 





field of view. Long working distance 
makes it easy to manipulate specimens 
...gives operators plenty of room for 
precision assembly and repairs. (Also 
available as straight tube for applica- 
tions where upright image is not re- 


quired. ) 
FREE DATA BULLETIN! 


“ 
Z| 
e 








ON-THE-JOB DEMONSTRATION! 
Find out how this inexpensive produc- 


in microscope stand... 








tion tool can lower your manufacturing 
costs. WRITE, WIRE or PHONE to- 
day for free demonstrations and Data 
Bulletin D1052. Bausch & Lomb Optical 
Co., 79345 St. Paul St., Rochester 2, 
N. Y. (Phone: LOcust 3000). 











BAL J S a H (> Ken | B +++ OF even belt e ) 


machinery! 


AMERICA’S ONLY COMPLETE OPTICAL SOURCE 
++» FROM GLASS TO FINISHED PRODUCT 





| 





Contents N Oted I tor } 


Books... 


is a state directory labor 


tories, libraries and itractop 


engaged in the nucl enone 
program. A list of thi 
turers of atomic instruments 


included also. 


Reports... 


Creep of Metal Lap Joints (yp, 
AND CREEP-RUPTURE CHARAcTR. 
ISTICS OF SOME RIVETED AND Spor. 
WELDED LAP JOINTS OF AIRcRapy 
MATERIALS. Leonard Mordfin, Nb». 
tional Bureau of Standards. Jun 
1955. (NACA TN 3412). 53 pp 
diagrams, photos, 6 tables. Avail. 
able from National Advisory Con. 
mittee for Aeronautics, 1512 “jy” 
St., N.W., Washington, D.C. 

Equipment, test techniques, anj 
results are presented for an e.- 
perimental investigation of the 
creep of lap joints. Riveted aluni- 
num-alloy joints fabricated from 
75S-T6 and 24S-T3 sheet with 248 
and 24S-T-31 rivets were tested 
at 300 F, 400 F, and 500 F. Spot- 
welded joints of 14-hard, type 301 
stainless steel were tested at 80 
F. Each type of joint was also 
tested in tension at room tempera- 
ture. 


















Plating Aluminum HARTVERCHRO- 
MUNG VON ALUMINUM (Hard 
Chromium Plating of Aluminum), 
by E. Meyer-Rassler. Translated 
and edited by F. A. Raven. Mar 
1955. 26 pp. photos, table. Avail 
able from Library of Congress, 
Publication Board Project, Wash- 
ington 25, D. C. Microfilm $2.25, 
Photocopy $4.00. PB 1173654. 

The hard chromium plating of 
aluminum parts can be carried oul 
in baths of the same compositiol 
as those used for the chromium 
plating of steel and iron. Finish 
ing of the hard chromium coating 
can only be acomplished by grin¢- 
ing and honing. The most impor 
tant field of application of the 
hard chromium plating of alumr 
num is for the fabrication of it 
ternal combustion motor cylinder’. 
For purposes of chromium plating, 
the cylinder is mounted in an ar 
rangement in which the eylindrical 
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AND OTHER 


DANGEROUS SUBSTANCES 


HERE’S WHY 


“ADELBERT’” 


SHOULD BE YOUR CHOICE 
@ Adjustable finger pressure—for 
handling glassware, etc.—as well 
as mechanical grip. 
Distance between arm and operator 
limited only by length of cable 
connection. TV viewing if necessary. 
Arm action reversible, relative to 
controlling motions, thus eliminating 
confusion where work is viewed 
by mirror. 
For complete information, 
write for Bulletin A-1 to: 


COMMERCIAL 
PRODUCTS 
DIVISION 


OTTAWA, CANADA 


CANADA LIMITED 


P.O. BOX 93 . 
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Visit AGF at the 


METAL SHOW 
Booth No. 1914 


Send me your Bulletin No. 870 which will help me produce a 
quality product at lowest cost. 


AMERICAN GAS FURNACE CO. 


oceee 
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WE'LL GIVE IT 
10 YOU STRAIGHT 


When the leading producer of gun 
stocks for precision target rifles handed 


us his problem, we had the solution 
for him. 


Bench-rest marksmen insist on un- 
swerving accuracy. Even the most care- 
fully selected solid walnut stocks suffer 
some warping and distortion. The very 
minutest deviation may cause a dis- 
turbing error in aim. 


Gamble Brothers now provides lam- 
inated walnut gunstock blanks for this 
exacting clientele which assure them the 
dimensional stability—and beauty — 
they require. 


As many as 25 straight-grained, imperfection-free 
selected walnut plys are surfaced to .0015” before lam- 
inating under 250 lbs. p.s.i. pressure with a resorcinol 
resin as bonding agent. This lamination is resistant to dete- 
rioration by moisture, swelling and shrinking, high temper- 
ature and chemicals. These laminations will not separate 
under pressure, shock, or even when exposed to fire. 


This is but one of untold instances where laminates of 
wood, or of wood and other materials combined, have 
solved difficult design problems. Ask Gamble Brothers 
whether lamination can help you—and how. No obliga- 


tion. Write today. 


For more than 50 years— 
leaders in wood engineering 
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GAMBLE 
BROTHERS 


INCORPORATED 


4603 Almond Avenue 
Louisville 9, Kentucky 
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Contents Note 


Reports... 


lead anode must be ce 
actly in the interior of! 
num cylinder. The thie] 3 of th, 
chromium plating ; 
0.10 to 0.15 mm. 


Metal Deformation Derr ormanyy 
OF METALS UNDER COMBINED Thy. 
SION AND TORSION, by J. B. Tied. 
mann. U.S. Naval Research Lahy. 
ratory. Mar 1955. 35 pp. photo 
drawings, diagrs, graphs. Avail. 
able from Library of Congres 
Publication Board Project, Wash. 
ington 25, D.C. Microfilm $25 
Photocopy $5.25. PB 117333, 

Permanent elongations anj 
twist angles of slender rods anj 
tubes of aluminum, copper, anj 
steel, under the influence of ¢op. 
stant torque and increasing axial 
load, have been studied to estab. 
lish the orientation of the prin 
cipal strain axes under combine 
stress. It was found that the 
principal axes of plastic strain o 
incide with the principal axes of 
stress for annealed materials, but 
for drawn materials there is sub- 
stantial divergence. 


DEFORMATION STUDIES OF METAIS 
AT ELEVATED TEMPERATURES. Il. 
[ron - Chromium - Nickel Ternary 
System. III. Effect of structure 
and composition on the strength 
properties of stainless steel, by 
N. J. Grant, H. C. Chang, F. 6 
Monkman, and Peter Price. Mas 
sachusetts Institute of Technolo 
gy. Dept. of Metallurgy. May 
1954. 6 pp. table. Available from 
Library of Congress, Publication 
Board Project, Washington 2%, 
D. C. Microfilm’ $1.50, Photocopy 
$1.50 PB 117129. 


Titanium DEVELOPMENT OF TF 
TANIUM ALLOY POWDER PRODUC 
TION. Interim Technical Report 
Aug 15, 1951 to Feb 28, 195%, 
under Contract No. DA-33-01% 
ORD-328 by Harry W. Dodds 
Brush Development Co., Cleveland, 
Ohio. Feb 1953. 24 pp. photos 
tables. Available from Library of 
Congress, Publication Board Pro} 
ect, Washington 25, D.' C. Micre 
film $2.25, Photocopy $4.00. 
PB 117394 


Work aimed at the disintegt® 
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IN THE REALM OF FORGING 
DESIGN AND THE DEVELOPMENT 


FORGING DESIGNS WHICH 
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WERE CONSIDERED IMPOS 
TO PRODUCE BY FORGING. 
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from 


WIPERS 





to 


PACKING 








by FELTERS 


means product 
improvement 


; FELTERS S.A.E. F-13 and F-15 

When you want good wear resistance mended for sound deadening 
. . TT rips, ' 

combined with resilience — ora Shields and mechanical pur- 


poses when abrasion and 


firm material that resists oils and wear are not important fac- 


tors. fee 

moisture — find out what ; ‘ Ty 
ELTERS 

Felt by Felters can do for you. Pie tie nage 


The new 24-page Feiters Design Book 
describes many grades of felt and their uses. 
For your copy, just drop us a line. 


THE FELTERS CO., 220 South St., Boston, Mass. 


FELTERS FELT 


... bythe roll... by the yara 
... Or cut exactly as you want it. 


bate nal 
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Contents Noty 


Reports... 


tion of titanium alloy cep 
involved the following 


VeStir 
tions: (a) mechanical] ; 
tion by use of an att) 


b powdering by mec! 
















integration through use of a mut. 
lator, and (c) hydridi: Protes 
tive precautions believed ne 
sary in industry if scrap is t, he 
made reusable are also s iggested 


GRAIN GROWTH AND Rex RYSTAL. 
ZATION IN TITANIUM AND Its Aj 
LOYS, by Edward L. Bartholomey, 
Jr. Connecticut University, Dept, 
of Mechanical Engineering, Story, 
Conn. Jun 1954. 70 pp. photo 
graphs, tables. Available fron 
Office of Technical Services, U, § 
Dept. of Commerce, Washingto 
25, D. C. $1.75. PB 111627, 

This project covers the influem 
of temperature, time, amount ¢ 
cold deformation grain size o 
grain size of cold work and ap. 
nealed titanium (RC-55) ani 
three alloys, Ti-100A, Ti-150A ani 
RC-130A. Results of isothermal 
annealing microstructural studie 
to determine the kinetics of re. 
crystallization and mechanisms of 
grain growth in cold rolled and 
annealed titanium (RC-55) ar 
also reported. 


Flaw Detection in Nickel Plates 
POROSITY OF NICKEL DEPOSITS 3) 
AUTO - RADIOGRAPHIC 'TECHNIQU! 
by Russell H. Wolff and Mary An: 
Henerson, U. S. Arsenal, Rock 
Island, Ill. Mar 1954. 37 jp 
photos, graphs. Available from Li 
brary of Congress, Publication 
Board Project, Washington 25, 
D. C. Microfilm $2.50, Photocopy 
$5.25. PB 117368. 

A non-destructive, reproducible 
test is described for the determ- 
nation of flaws in both electro 
deposited and electroless coatings 
of nickel. 


Rubber Research PROCEEDING 
JOINT ARMY-NAvy-AIR ForcE CON: 
FERENCE ON ELASTOMER RESEARC! 
AND DEVELOPMENT, the Pentago! 
Jan 12 and 13, 1954, sponsored bY 
the Office of the Quartermaste! 
General, conducted by the At 
visory Board of Quartermaste! 
Research and Development. 5é? 
1954. 148 pp. photos, diagt 
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WUE 
An AVAILABLE IN EVERY 
d FOR EVERY PRODUCT NEED 
05 Yes, regardless of your product need, you'll find 
py HUSSEY COPPER and BRASS are produced in the 
68, form you require. Sheet, strip, coils, bars, rods, 
ble wire ... even plating anodes. Yes, in all com- 
ni- mercially used grades, too, and in a highly refined 
r0- quality that smooths out production, and increases 
3 your product quality. a 
Specify Hussey with confidence for every cop- Warehouses 
per and brass application. Completely stocked in PITTSBURGH (19) 
aS, our Chicago warehouse, Hussey Copper is ‘‘on the Ea te 2850 Second Avenve 
N- ‘ob” to fill ificati CLEVELAND (14) 
jo ° your specifications. 5218 St. Clair Avenue 
oH 2 ST. LOUIS (3) 
1620 Delmar Boulevard 
My PHILADELPHIA (30) 
; C. G. HUSSEY & COMPANY Bh a Maaae 
er 140 Sixth Avenue 
P (Division of Copper Range Co.) clases tele 
ROLLING MILLS AND GENERAL OFFICES 3900 N. Elston Avenue 
er CINCINNATI (2) 
PITTSBURGH 19, PA, 424 Commercial Square 
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SPECIALISTS IN STAINLESS STEEL TUBING 












for you 
...1S Our 


business! 


he 


@ When you want suchin- 
formation as delivery, price’ ~, 
and other details on an in- ~ 
quiry or order, you want it 
quickly. Damascus mak 
a point of quoting thes 
day. Many times a ~ 
day’’ quote means lite 






But, good service is a sou 
way to obtain going bi 
ness, so we give good 
ice. Phone, wire 
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AMASCUS TUBE COMPANY 


STAINLESS STEEL TUBING AND PIPE 


Greenville, Pennsylvania 
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Contents Note, 
Reports... 4 


graphs, tables. Availab) 
NAS-NRC Publicati f\ 
2101 Constitution A 


Washington 25. D. ( 1174 


Wood PROPERTIES AND Usgs y 
TROPICAL Woops, IV, by Fredepia 
F. Wangaard, Arthur Koehler. a), 
Arthur F. Muschler. Yale Unijyoy. 
sity. School of Forestry, New 
Haven, Conn. Apr 1954. 196 pp 
photos, tables. Available from Ya} 
University, School of Forestry 
205 Prospect St., New Haven 11 
Conn. $1.00. PB 116779 


Fatigue at High Temperature; 
COOPERATIVE INVESTIGATION OF Re. 
LATIONSHIPS BETWEEN STATIC AN 
FATIGUE PROPERTIES OF WRouGHT 
N-155 ALLOY AT ELEVATED Tex. 
PERATURES, by NACA Subcommit- 
tee on Heat-resisting Materials, 
U. S. National Advisory Commit- 
tee for Aeronautics. Apr 1955. 92 
pp. photos, drawings, graphs, 
tables. Available from National 
Advisory Committee for Aeronav- 
tics, 1512 “H” St., N. W., Wash- 
ington 25, D. C. PB 117070 


German Nylon GERMAN PROTEC- 
TIVE SHEETS, NYLON TYPES, |! 
Harold L. Pachernik. U. 8. Chen 
cal Warfare Service. 40th Chemi- 
cal Laboratory Co. Nov 1944. 22 
pp. photo, table. Available frot 
Library of Congress, Publicat 
Board Project, Washington 2) 
D. C. Microfilm $2.25, Photocop) 
$4.00. PB 11729: 

















... the solution to your Lubrication 
problem is here... PUREBON 


Carbon-graphite especially designed or mechanical 


applications 
BEARING SEAL RING 
(1/2 SIZE) (2/3 SIZE) 
























BEARING 









(1/2 SIZE) 





VALVE SEAT 
(ACTUAL SIZE) 


METER PISTON 


(1/2 SIZE) 


PUMP BLADE — 
(ACTUAL SIZE) 





Purebon is the designer's solution to many knotty 

Be ph pao problems involving sliding or rotating parts where lubri- 
es gel cation is difficult and sometimes impossible. Purebon parts are 
For complete molded or machined exactly to our customers’ specifications here 





Z nformation about 
PUREBON. Write for 
Bulletin 52 


in Our Own plant, under Our close supervision and inspection. 
Because j the diversihed characteristics »f Pure bon. ap plications 
are limited only by the designer's imagination. If you have a prob- 
lem involving insufficient lubrication at critical points of friction, 
our design engineering department will be happy to work with 
you toward its swift and successful solution. 


1g 


? - . . 
COMPRESSOR 
BLADE ] MOLDED TO SIZE—FOR READILY MACHINABLE 
(2/3 SIZE) MANY APPLICATIONS Tolerances as close as .0005 can be 
Tolerances of approximately 112% maintained where required. 


of dimension required for molding 


most shapes. CHEMICALLY INERT—NON-TOXIC 


Resistant to attack by chemicals of 
SELF-LUBRICATING——OR BY all kinds, used in food handling 
THE MATERIAL HANDLED and processing equipment. 
Varies with grade of Purebon. 





6 HIGH TEMPERATURE APPLICATION 


PU RE CARBON co INC 3 STRONG AND TOUGH Most Purebon grades will operate 
°9 ° Transverse strength varies from efficiently in temperatures up to 
4,000 to 13,000 Ib./sq. in. according 700°F in air or much higher in 

450 HALL AVENUE to grade. neutral or reducing atmosphere. 


ST. MARYS, PENNSYLVANIA Leaders for over 40 YEARS in PURE CARBON PRODUCTS 
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| ENGINEERS 
mt | COMPANIES 
| SOCIETIES 





NEWS OF ENGINEERS 


Robert H. Kaltenhauser, John p 
Mosser, Jr., and David L. Rayme; 
have been added to the techni 

of Allegheny Ludlum Stes 
research laboratory’ as eSea) 
metallurgists. 

James C. Barnett has been named Str 


plant engineer at the Boston Works. 


Allis-Chalmers Manufacturing Co.. ; ‘ 
succeed N. William Morelli who has fin 
been transferred to a similar post at 

the company’s Terre Haute, Ind. str 
Works. 

Walter T. Buhl has been appointed Diff 
vice president in charge of enginee; ordi 
ing and manufacturing, Leland Ele Fre 


e tric Co. Div., American Machine & 
60 tons kiss the runway Foundry Co 
Orville T. Barnett has been pro- 
e moted to assistant manager of the 
at 120 miles per hour Metals Research Department, Ar- 
mour Research Foundation of Illinois 
Institute of Technology. 


... safely, again and again, on Ernest Port recently joined Th 
Brunswick Balke Collender Co.’s Re- 
4 . . . . . 
forged landing gear parts inforced Plastics Div. as_ project 
engineer. 


Dr. Carl B. Post, head of the Metal- 


You've seen big planes, weighing 60 tons or more, landing lurgieal and Research’ Desaliiiet 





at speeds up to 120 M.P.H. Landing gear assemblies, essen- The Carpenter Steel Co., has been 
tial to this remarkable performance, are made with forgings advanced to vice president in charg 
as key components. of metallurgy. 


Herbert Geittman, Jr., has bee 


Have you thought what this means to your product, your named cast iron specialist in 





process? Forgings can be trusted in such critical applica- Metallurgical Development Div., C! 
tions because they are sound. That same soundness of forged max Molybdenum Co. 
parts can be useful to you in reducing the cost of equipment George Cameron has been appointed 
you make or use. The soundness of forgings can reduce your director of engineering, and Gordon Fi 
costs for inspection, for machining, for rejections, for replace- Cook, supervisor of broach engineer- et 
ment of faulty parts, and other expenses. Ask us to send you owe ee -” th 
the booklets named below, which explain these advantages erin of wg tess meaty — - 
. : : ; ciate engineer in nuclear reactor d: te 
and tell you how to get a Forging Engineer’s help in deter- sign at Argonne National Laboratory, b 
mining how forgings can affect your ultimate costs. has been made associate director of D 
the Nuclear Engineering Depart- F 
") ment, Edward Valves, Inc. ( 
closed-die EOE FA 7 S for metal David Swan has been named director 
4 - you can trust of research, Metals Research Labor- ; 
atories, Electro Metallurgical Co. 
DROP FORGING ASSOCIATION G. Frederick Dietz, Jr., and Richard 


605 Hanna Building «+ Cleveland 15 é , U4, 


N. Mackinnon have been appointed 
industrial engineers in General Elec- 
tric Co.’s Laminated and Insulating 
Products Department. In addition, 
another appointee, Dr. Wen Hsiang 
Chang, recently joined the Materials 
and Processes Laboratory of the 
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Trade Mark 


News about? 
COATINGS stor MEWALS 


Metallic . 


. Organic 


. Decorative 


Protectiv 
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New Crack-Free Chromium Plate gives 





Structurally perfect 
finish from 
stress-free chromium 


Differences in the structure of 
ordinary chromium and Crack- 
Free Chromium deposits are 
shown by the photomicrographs 
below. 





Fig. 2 


Figure 1 shows a cross section of 
etched ordinary chromium .00125” 
thick, with part of its network of 
cracks. Note that some cracks ex- 
tend through the deposit to the 
base metal, providing an unim- 
peded path for corrosives. 


Figure 2 shows a section of etched 
Crack-Free Chromium also 
00125” thick. Note the complete 
absence of cracks. 


UNITED CHROMIUM DIVISION 
METAL & THERMIT CORPORATION 


100 East 42nd Street, New York 17, N. Y. 
Waterbury 20,Conn. © Detroit 20, Mich. 
East Chicago,Ind. *° El Segundo, Calif. 

in Canada: 

Un ted Chromium Limited, Toronto 1, Ont. 


For more information, 





Superior protection 

















Upper steel shaft, with 0.0005 inch of Crack-Free Chromium, was virtually unaffected after 100-hour salt 
spray test. Surface of lower shaft with 0.0005 inch of ordinary chromium was completely covered with rust. 


A basic need has at last been satis- 
fied. A chromium deposit which 
gives better protection against cor- 
rosion is now obtainable by means 
of a new process developed by 
United Chromium. 

Unichrome Crack-Free Chromi- 
um Plating produces more duc- 
tile deposits which are relatively 
free from internal stress. Thus, de- 
posits do not crack as they are 
built up to hard plating thick- 
nesses. In this respect they are un- 
like ordinary chromium which de- 
velops cracks, providing corrosives 
with paths to the underlying metal. 


EFFECTIVE PROTECTION DIRECTLY ON STEEL 


The photograph above shows that 
.0005” of Crack-Free Chromium 
plated directly on the steel pre- 
vented rusting of shafts subjected 
to 100 hours of salt spray, while 
the same thickness of ordinary 
chromium failed completely. 

In other corrosion tests, parts 
plated with .0003” of Crack-Free 
Chromium were as good as new 
after a full year at 100% relative 
humidity and 110°F whereas parts 


with ordinary chromium were 
entirely covered with rust in days. 

For many decorative applica- 
tions, Unichrome Crack-Free 
Chromium ‘can be plated directly 
on steel or zinc base die castings, 
eliminating ‘need for scarce nickel. 


OTHER BENEFICIAL PROPERTIES 


Crack-Freei Chromium deposits 
are hard (500 to 700 Knoop), have 
a low coeffieient of friction, and a 
non-galling, non-seizing surface. 
The plate has superior ductility 
and resistance to thermal shock. 
Unusual leveling action is pro- 
vided by the solution. 

Its grayish, matte finish needs 
buffing for high luster, but this 
is done as readily as buffing dull 
nickel. Attractive two-tone effects 
can be produced by buffing some 
areas, leaving others as plated. 

Unichrome Crack-Free Chromi- 
um has already proved its advan- 
tages for hard chromium plating 
and certain decorative applications 
in successful commercial opera- 
tions. Bulletin CFC-1 gives more 
details. Send for your copy. 
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AS A DEPENDABLE SOURCE FOR 
MAGNESIUM PARTS AND PRODUCTS 


Whether you plan the development of a new product, or are seeking 
ways to further improve existing ones, you will be interested in the 
many new avenues which are open to the design engineer who includes 
magnesium in his basic planning. 





Magline Inc.—one of America’s leaders in magnesium—has pre- 
pared a descriptive new bulletin, expressly outlining for designers 
and engineers, the company’s services as a reliable, experienced source 
for magnesium castings, fabrication and complete production. Spe- 
cialists in magnesium exclusively, Magline’s background and experi- 
ence will serve you well in three important ways: (1) Objectively 
searching out ways to improve your product through the application 
of magnesium; (2) Assisting in the design and development phases; 
(3) Producing the required parts and components in any quantity, to 
your exact specifications. May we send you a copy of Bulletin No. 50. 


fabrication facilities for foundry facilities for 


e Forming e Deep Drawing e Sand Castings 
e Machining e Polishing e Die Castings 
e Welding e Finishing 

e Stamping e Stress Relieving 


e Spinning e Assembly Design and Engineering 
e Impact Extruding Services Available 








e Permanent Molds 


2 ee 


WRITE TODAY For BULLETIN NO. 50. MAGLINE, INC., BOX 149, PINCONNING, MICHIGAN. 
CANADIAN FACTORY; MAGLINE OF CANADA, LIMITED, RENFREW, ONTARIO. 
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company’s Large Steam 
Generator Department as ar 
esearch engineer. 
Frank Breckenridge 

ident in charge of « 
ng and manufacturing 
for Globe Hoist Co.’s three p! 
Philadelphia, Des Moines and 
Beach, Calif. Mr. Breckenrid 
also been elected to serve on G 
board of directors. 
Arthur Townhill has assumed the 
position of director of engineering, 
Harvill Corp. 
Dr. John M. Clegg and Dr. Arthur 
Katchman have been added to the 
technical staff of the Research and 
Development Department, Hooker 
Electrochemical Co. 
Louis J. Petti has joined the Re- 
search and Development Staff, 
Houghton Laboratories, Inc, 
Alvin J. Silverman has been named 
chief engineer, and Maurice Hayden, 
propect engineer, Induction Motors, 
Inc, 
J. N. Wolfram has been made engi- 
neering manager, The Parker Appli- 
ance Co, 
Dr. Daniel W. Elam- has assumed 
direction of the newly-established 
Adhesives Engineering Div., Hexcel 
Products, Inc. 
Ronald L. Loup has been appointed 
director of the Development Engi- 
neering Div., Progressive Welder 
Sales Co. 
Forrest Stretmater has been pro- 
moted to chief metallurgist, Serve', 
Inc. 
Albert E. Manofsky has been named 
chief engineer, Sherman Products, 
Inc. 
Richard B. Johnson has been ap- 
pointed a production engineer, Su- 
perior Tube Co. 


Devereaux Martin has been made 
vice president and director of engi- 
neering, Viking Instruments, Inc. In 
his new position Mr. Martin will di- 
rect development and research on the 
company’s line of electronic devices 
and controls for industry. 


V. B. Baker has been given the newly- 
created position of assistant engi- 
neering manager, Executive Depart- 
ment, East Pittsburgh divisions, 
Westinghouse Electric Corp. Other 
new appointments by Westinghouse 
include D. W. Berry as assistant 
chief engineer of the Aviation Gas 
Turbine Div., and D. R. Tashjian as 
manager of engineering, Electronics 














AIO Heal i your eat efor feo Aeotions. 


Chromium Molybdenum 
Steel like AISI-SAE 4150 
is the most economical way 
to uniform felde) ol-tail-s) 
algeleleliloleh mutton arte ileal es 
For heavy duty gears — 
for shafts — wherever 
folblelslal-tt-MeolaleMmarelile lel 
strength are important, 
plentiful 4100 Moly steels 
are better. We will prove 
it. Climax Molybdenum 
Company, 500 Fifth Ave., 
New York 36, N. Y. 


AISI-SAE 4150 





C Mn Pmax Smax 
0.48/0.53 0.75,1.00 0.040 emer-ie) 
Si Cr Mo 
0.20/0.35 0.80/1.10 0.15/0.25 











LIMA MOLYBDENUM 
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. 7 eps 
LhBRMCAL silicones Div. Mr. Berry will retain his poe 
€ ELLE tion as director of devs nett 


toughen up electric motors addition to his new responsibiliti 
Edgar W. Engle has joined the te, 
nical staff of Fansteel } : 


4+. ‘ 
Lor} : iSS1ISta ' to 


airecto 
Operating conditions in steel 
mills, dye works, chemical John ( . Coonley has D 
plants, refineries, make elec of + 
tric motors burn out fast. But aii ? . ™ ANE 
motors insulated with Linpt board, The Hydraulic Press Many. 
Silicones are now lasting from facturing Co. 
ten to 100 times as long. 


president and a memb 


Theodore L. Funk has been named 
assistant chief engineer, McDowel 
Co., Inc. 
Clare B. Carlson has been mag 
manager of the Electrothermic Diy, 
Pittsburgh Lectromclt Furnace Con, 
Dr. F. J. Dunkerley, who for fix 
years has served Rolle Manvufacty. 
ing Co. as a metallurgical cong. 
tant, has been appointed assistant 
general manager of the company. 
Arthur J. Zwanzig has been ma 
assistant to the vice president and 
general manager, Alloy Precision 
Castings Co. 
Dr. C. Baldwin Sawyer has resigned 
LOOK AT the reasons wh as president of Brush Laboratorie 
y Co. and has agreed to serve as 4 
consultant to Clevite Corp. on spe 
Electric motors insulated with LINDE Silicones withstand high cial scientific projects. 





heat caused by overloads, frequent starts, and hot locations— Dr. Raymond B. Seymour, formerly 
. ry . . . sci > ag Wy g 
prime causes of motor burn-outs. This dependable new insulating president, Atlas Mineral Products 
. . . v as 7 =) é > ‘eside \- 
material also resists water, ozone, corrosive atmospheres and Co., ha been 7 amed president, Lo 
. ven Chemical Co. 

many strong chemicals. r 
Adolf A. Widmann has been ap 
pointed vice president in charge o 
engineering, National Machine Prod- 


ucts Co. 


Insulated with silicones, your electric motors, transformers, 
solenoids and other apparatus seldom cause down time. Specify 
this insulation on new equipment. Have your existing equipment 
rewound with Class H insulation based on LINDE Silicones. Watch General Charles L. Bolté, U.S. Amy 
maintenance costs drop. (Ret.), has’ become affiliated with 

LINDE and other divisions of UNION CARBIDE serve many in- ACF Industries, Inc., in the capacity 

dustries. Their combined experience particularly qualifies LINDE of special assistant to the chairman 
of the board of directors. 
Dr. Walter C. Rueckel has beet 
elected vice president and general 
manager, Engineering and Construc 
tion Div., Kopvers Co., Inc. 


LOOK TO Londe news of | COMPANIES 


fo r si I i con es American Agile Corp. has announced 


the addition of more than 10,000 s4 
ft of manufacturing and _ reseatth 
A DIVISION OF 


area to its present facilities. 
‘onetle UNION CARBIDE American Wheelabrator & Equi 


. ment Corp. has changed its corp 
= Ategaeonge AND CARBON CORPORATION rate name to Wheelabrator Corp. 


COMPANY 


to supply the correct silicone for electrical insulation, water re- 
pellents, protective coatings, release agents, and other uses. Let 
us show how these versatile new chemicals can improve your 
products or processes, increase your profits. Write Dept. N-9. 








Bendix Aviation Corp.’s Radio Div. 
30 East 42nd Street, New York 17, N. Y. has announced plans to construct! 


In Canada; Linde Air Products Co., Division of Union Carbide Canada Limited $2,000,000 engineering building de- 33 


The term “Linpe”’ is a registered trade-mark of Union Carbide and Carbon Corporation. 


voted to expanded research and de: 
For more information, turn to Reader Service Card, Circle No. 313 
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BELL 


lamed 


Jowell 











ge of 
Prod: 


Army 





SJ] alo)' 4am t-melal- Mme) Mm dal-Mt- tae l-t-) aalhdgleiiale 
ivi dat-tet-Malal-pe-Uit-tdlelal-Milamedal-melelelalda'mielae 
ali) al-le Mi ohva @]a-)\1-1 al @olaalel-tah m- tale Ml lelet-ac_re » # © e e!/T CONSISTS OF: - 
“ta F-hdlelat-t Mi melgel-mt-lale Mi @)gelal-talol-m Olelaale 


pany, Warren County, Pennsylvania, Two (2) 150-KW Furnace Bells 


TiT-To nce] mmalhegteiiale mma t-tae|-Mmell-1-1-1 mm —lale lial Three (3) Inconel Inner Hoods 
olg- tal .4-Jal- bate Three (3) Bases with Recirculat- 
Tale Mi t- tar 


The work:chamber is 7-4" diame- 
terx 13-6 high, equipped with 
tam tite} mialal-semel-lel-t-)¢-t lela -l0lelelelae 
Talem4°)e,. 08 4-1mtler-tih sats ieal- loll mete 
ey-toli-me)M@al-laleiiialeMt- W-e@1@1@ mM elel late 
‘ouat-tme|-mlelmmealhialeiislemt-tam i Ole! Oba ab iels 
= Walelm@sal-tmies\,e4l-me) mt aa alelel ao 











3 RED LION RD. and PHILMONT AVE., « BETHAYRES, PA. 


For more information, turn to Reader Service Card, Circle No. 466 


SEPTEMBER, 1955 ¢ 228 





222 « 





“*40% INCREASE IN LUSTER 
AFTER USING LORCO COMPOUNDS” 








Removing parts from the barrel, after 
tumbling with Lorco Chips and Compounds. 


How an important Pennsylvania manufacturer 
saved money and solved an unusual barrel- 
finishing problem. 


A large eastern corporation was exploring the possibilities of barrel- 
finishing stainless steel frames and heat exchanger units. 


These frames, measuring 56” x 25”, required specially designed 
fixtures to hold them in the barrel. The first try, according to the 
manufacturer, was a dismal failure. Numerous types of compounds 
and chips in varying combinations were experimented with, but 
none proved satisfactory and costs seemed prohibitive. 


Finally, the only way they could do an acceptable job was to scrub 
the parts by hand with a brush and a soap detergent after tumbling. 
And then they learned about LORCO COMPOUNDS! 


Using fused aluminum oxide chips and Lorco Compounds for 20 
minutes, a load was washed down and the parts removed. Immedi- 
ately it was apparent that the luster was greatly improved. Sub- 
sequent examination with a Gardner Glossmeter showed an increase 
in luster of 40% over anything which had been previously tumbled. 


In low costs, Lorco compounds were also winners . . 
the costs of other compounds. 





. 39% under 


If you have a tough barrel-finishing problem, be sure 
to try Lorco Chips and Compounds. Today they are 
offering truly amazing answers te the problems of 
scores of manufacturers... for thousands of parts . 

of all shapes and sizes. Write for detailed information 
about our free sample processing service and your copy 
of the new manual, “The Lorco Method of Precision 
Barrel Finishing.” 


LORD CHEMICAL CORPORATION 


2068 SOUTH QUEEN STREET 


YORK 4, PENNSYLVANIA 


MANUFACTURERS OF BARREL FINISHING COMPOUNDS 
TUMBLING BARRELS 


MEDIA AND AUXILIARY EQUIPMENT 


For more information, turn to Reader Service Card, Circle No. 531 
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news of | COMPANIE 





velopment on commercial] nd ; 





tary radar and other comm 
and navigation 





devices, 







structure will be located 
the main Radio Div pia 
more, Md. are ¢ 
aoe +e hol 
Borden Co.’s Chemical Diy 6 
, i bath 
opened a plant in Browntown, w;. tal 
to supply adhesives to th vood in. ” 
dustry and wet-strength resing ; 
, hate! 


the paper industry in the m 


iwesten 


Six ni 
races 
twell 


area, and to produce liquid and dry 
catalysts, label pastes, cements anj 
other chemical specialties. 


California Reinforced Plastics (, 





has changed its corporate name 4, 
Hexcel Products, Inc. 
Clevite Corp. has purchased th 


Wallace Aviation Corp. Wallac 
Aviation will continue to opera's 
under its present name and in jts 





390 
present location. met 
DeBell & Richardson, Ine., has x. scre\ 
quired an additional 20,000 sq ft of are 
working area adjacent to its present enet 
location to supplement its laboratory Ajax 
facilities. your 
The Dow Chemical Co. recently an- are 
nounced that a new plant for the 351 
production of polyethylene molding rege 
and extrusion materials is now in case 
full commercial production in Free- grec 


nate 


port, Tex. 

Ferro Corp.’s Fiber Glass Div. has 
made plans to double its facilities i1 
Nashville, Tenn., and, simultane 
ously, a new fiber glass mat produe- 
tion facility is being built in South- 
ern California. 





Ford Motor Co. has completed plans 
for construction of a metal stamping 
plant in the Chicago area. 





The Glastic Corp. has moved its On 


operation into a new and large! Nn 
plant at 4321 Glenridge Road, Cleve- 65 
land 21, Ohio. ho 
Harrisburg Steel Corp. and Pre ob 
cision Castings Co. have announcel an 
that the two companies will merge. pe 
Precision will operate as a divisio! eni 
of Harrisburg. Re 
Kester Solder Co. has expanded its we 


plant facilities at Newark, N. J., by 
more than 50%. 


~ 
National Starch Products, Inc: 
second polyvinyl resin plant has be 
gun operation in Meredosia, Ill. 
Lawrence Process Co., Inc., has coll ‘a 
pleted a 100% expansion in equi? a 


ment and facilities in the stripping 
notching, printing and stitching 4 
partments for fibre and plastic wel 
ing. 

(More News on p. 224) 















PRODUCTION UP 350% IN 
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races and 
y, thrust 
O washers 

gre carburized 0.065” case depth in 
shel at 1700°F in two Ajax salt 
both carburizing and tempering lines 
iotaling 6 furnaces, and occupying 
45% less space than 21 separate 
ms { batch type furnaces previously used. 
six men handle 312 times as many 
roces as Were previously handled by 
twelve men. 











990 pounds of 
metal body 

dt. screws per hour 
ft of are case hard- 











resent MN ened (0.004” to 0.010”) ina single 
ratory MM Ajax salt bath furnace no larger than 
your desk. Bath working dimensions 
y an ME ore 36” by 12” by 16”, Only 15 to 
r the Me 35 minutes immersion at 1600°F are 
rIding required —- depending on desired 
Ww it case depth. Salt bath carburizing 
Free. greatly reduced rejects and elimi- 
nated a pickling operation. 
. has 
ies 
ag «| © COMBINATION CARBURIZING- 
| C 
outh 
MARTEMPERING 
plar , 
Api! : Ce 
7 = ti 
4 : One operator runs a mechanized Ajax 
i. line that carburizes and martempers 


65 outboard motor crankshafts per 
hour. Case depth of 0.040” is quickly 
Pre HM obtained in a 1760°F bath. Besides 
inced an over-all savings of 35%, a cop- 


erge. per plating operation and a straight- 

Is}on ening operation were eliminated. 
Rejects averaging 4% previously 

d . were practically eliminated. 

wy bY 


inc.’s 
3 be- 


com- 
yuip- 
ping, 
 de- 
velt- 


Trademark 


barat 
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Tractor drive pinions are selectively car- 
burized in this typical Ajax electric salt 
bath installation. By immersing only the 


gear in the bath, 


tained where desired and the unheated 
portions remain unaffected. 







Calontivaly 


CARBURIZED AND MARTEMPERED! 


Only the teeth and 
internal spline of 
this AMS6260 gear 
are carburized to a 
0.035 inch case with 
a 4%2-5 hour im- 


mersion. Copper 
plating of the balance of the piece 
inhibits carburization. After car- 
burizing and air cooling, gear is 
reheated and martempered at 
500°F for 3/2 minutes. Final hard- 
ness is Re 62/63. 








AJAX ELECTRIC COMPANY 906 Frankford Ave. 


agt Carburizin 


carburization is ob- 





‘ 


HARDENING) 


Ajax electric salt bath liquid carburizing 
4 is the fastest, 
: s producing a specified case depth. 


most economical method of 


Faster Heating . . . Closer Control— 
A closely contfolled case of 0.040” 


can readily be produced in 2 
hours at 1750°F. 


Low Costs—First cost is only 1/2 
to 1/5 that of any other produc- 
tion carburizing system! Much 


less floor is needed. Mainte- 
nance costs are low. 

Less Distortion — Temperature 
uniformity (within 5°F) mini- 
mizes distortion assures 
less finish grinding . . . permits 


more shallow case depths. 


Extreme Flexibility and Sim- 
plicity—Several batches may be 
case hardened simultaneously 
—each to a different case depth. 


Combines with Other Opera- 
tions — Both carburizing and 
brazing can be done in one 
heating of the work. Carburiz- 
ing can also be combined with 
martempering. 


No “oxygenation” of the case 
—No pitting and spalling. 


Selective Carburizing Simplified 
—Immerse only the portions of 
work to be treated, or copper 
plate the areas that do not re- 
quire carburizing. 


Eliminates Usual Reheating Op- 
eration—Work is quenched di- 
rectly from carburizing bath. 


Catalog 116B and docu- 
mented case histories of carburizing 
installations. 


Kein 2 


C, 

nd Your sample parts to the Ajax 
siehaibesanel Service Laboratory for 
processing. No cost or obligation. 


World’s largest manufacturer of electric heat-treating furnaces exclusively 


Philadelphia 23, Pa. 


Associated Companies: Ajax Electric Furnace Corp, * Ajax Electrothermic Corp, * Ajax Engineering Corp. 
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TWO SOUND APPROACHES 
to new PRODUCTION SAVINGS 





SOUND PATTERNS like this on cathode SINGLE SHARP SIGNAL for steel-thick- 
ray tube of Sperry Ultrasonic Testing ness measurement on Sperry Ultrasonic 
teflectoscope saved one company teflectogage appears against easy-to- 
$1,000,000 in two years. read calibrated tape. 


through faster, more accurate quality con- 
trol, better heavy-equipment maintenance 


THE SPERRY THE SPERRY 
ULTRASONIC REFLECTOSCOPE ULTRASONIC REFLECTOGAGE 
... the portable, nondestructive test- ... the new, portable measuring and 
ing instrument that lets you “see” testing instrument that gives sharp, 
quickly, accurately, economically—in- accurate indications of steel thickness 
side metals and other materials, thus ranging from .014 to .400 inches and 
enabling you to: offers a fast, economical way to: 


Measure thickness of steel sheet 


Cut wasted machine and man hours ; 
where only one surface is available. 


by locating and evaluating both sur- 





face and internal defects in your Check for lack of bond. 
stock materials before expe NSIVE Test stock mate rials for laminar-ty pe 
machining. defects. 
Eliminate costly production delays Assure uniform quality while saving 
by discovering fatigue cracks in your time, labor and material in sheet pro- 
heavy equipment before they lead to duction and processing operations. 
breakdown. 

SPERRY PRODUCTS, INC. 
Speed and improve inspection of your Leader Since 1928 
critical finished parts. in Nondestructive Testing 


Like to know more? Simply fill out and mail the coupon below. We'll 
send you free copies of our two new technical bulletins giving full details. 





Pe re ee eee em ese ese ee see see ees ese eessee ong 
| Sperry Products, Inc. ; 
1 40% Shelter Rock Road, Danbury, Conn. MAIL NOW ' 
! Please send me a copy of your new Technical - 
Bulletin giving full details on the: eS a Ae hk oes ; 
' () Sperry Ultrasonic REFLECTOSCOPE (Mate- i 
: EE OS Re eee Veh Title ; 
whi seeciuid in event oR ee Si. a ee ae 
i 1 
i () Sperry Ultrasonic REFLECTOGAGE (Mate- ' 
: SURI Ts EE recescdstcetieasscncensssdichoces< thane Company oleesniains- 0s -aoeeabemaaa ; 
eae sins BACT eo RS = ER | ) 
' r 
1 {Have your representative call. [ Tell me Street i 
i how to arrange for free showing of 10-min- ‘ 
! —_ute, 16mm sound-color film explaining theory City Tene State : 
: and application of ultrasonic testing, : 
Leeawewanane =] _—_——- = Se -—-—— — — = oe oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee aaannad 


See catalogue 1h-Sp in Sweet’s 1955 Plant Engineering File. 


For more information, turn to Reader Service Card, Circle No. 482 
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news of | COMPANIES 








Nopco Unemicai Co, has est abjisnm 


a Plastics Div. and has given ayt}, 
ity for a million dolla ans 
program of its facilities and orga); 


zation. 


Reichhold Chemicals, Ine., 
announced the opening of nev 
plant in Kansas City, Kans., for + 
production of Plyophen liquid 
powdered phenolic resins. 


Rohm & Haas Co. has completed , 
new and larger building for its plas. 
tics Research and Development Lab. 
oratory at Bristol, Pa. 


St. Regis Paper Co.’s Panelyte Diy. 
has announced a $500,000 expansion 
program which will increase gy). 
stantially its injection molding and 
vacuum forming capacity. 


Southwestern Industries has moved 
to a newly-completed plant at 5289 
Centinela Ave., Los Angeles. 


Stewart-Warner Corp. has agreed to 
purchase the entire business and 
assets of John W. Hobbs Corp. 


Sylvania Electric Products Ine,’s 
Parts Div. has made plans to erect a 
new plastics plant and warehouse in 
Warren, Pa. 


Vanadium-Alloys Steel Co. and Pitts. 
burgh Tool Steel Wire Co. have 
agreed to a merger. 


Vitro Corp. of America has pur- 
chased a substantial stock interest 
in Thieblot Aircraft Co., Inc. 


Westinghouse Electric Corp. has 
formed an Industrial Heating Div. 
which will combine the functions of 
the company’s induction heating ac- 
tivities at Baltimore, Md., and the 
industrial heating department at 
Meadville, Pa. Headquarters of the 
new division will be at Meadville, Pa. 


Wyman-Gordon Co, has purchased 4 
substantial interest in the Prex Corp. 


The Mitchell-Bradford Chemical Co. 
has moved into its new plant at 
Wampus Lane, Milford, Conn. (In 
our June issue the company’s former 
address was mistakenly given as the 
site of the new plant.) 
Anaconda Aluminum Co. has for- 
mally opened its $65,000,000 primary 
aluminum plant in Columbia Falls, 
Mont. 
Anaconda Wire & Cable Co. has 
started production of aluminum wire 
and cable in a new building at Syc- 
amore, Ill. 
Barry Controls Inc. recently 40 
nounced it has begun a $300,000 ex- 
pansion of facilities. 

(More News on p. 226) 
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LE ROY MACHINE CO., LE ROY, NEW YORK 
PARATIVE FINISHING COSTS FOR JET ROTOR COMPRESSOR DISCS 





COM 








| } 


= - } 
FINISHING | FINISH | COST PER | Quaripy | DISCS | COST PROD. COST 
METHOD TIME | DISC. ' | PER YR.| PER YR. | INCR. | SAVINGS 
| ND | | 


$28,870 | — 


FILE A 118 HRS.| $124.92 | VARIED | 231 
| BRUSH | | | 
| | 
HEEN 
200 | 4nes.| $ 366 oC 


BARREL 


L L. i 


coop | ' | + 5,907 | 450% | $124,000 











a 


ad 


HOW AIRCRAFT PARTS FIRM SAVED 
$124,000 WITH ONE SUPERSHEEN BARREL 


This Almco SUPERSHEEN fixture-type barrel is paying for itself every week. 

Compressor rotor discs for jet aircraft must be finished to rigid Air 
Force specifications at the Le Roy Machine Co., a New York manufacturer 
of automotive and aircraft parts. Above you see the final inspection of these 
parts, just barrel finished. Inspected under powerful magnifying glass, 
critical break-edges of the discs are right down to A. F. specs. 

‘“Supersheen methods were largely responsible for achieving and main- 
taining the high quality required for aircraft manufacture,” reports R. O. 
Braaten, Le Roy project engineer. Prior to the installation, the rotor discs 
were deburred by file and wire brush. 

Then an Almco finishing engineer recommended that some sample discs 
be barrel finished . . . 





finish those parts; often a complete test 
can be run in a matter of hours. 
Helping you select the correct size 


: In Almco’s Newark laboratory, it was found that deburring these parts barrel or barrels for your operation is 
required tough, Supersheen bonded abrasive chips, \% in. steel diagonals the next step. And whenever you need 
and abrasive compound to meet strict A. F. requirements and yet get the expert help in finishing problems, ALMco 

y fastest possible cutting, grinding and polishing action. is at your service. For further informa- 

, That’s how the SUPERSHEEN METHOD cut finishing time from 18 to 4 tion and literature, write, Almco, 104 
hours per dise, achieving absolutely uniform finish. Too, production was Marshall St., Albert Lea, Minn. 

. increased 450 percent, saving $124,000. annually on 

; eburring costs. SUPERSHEEN METHOD 





‘temember, the SUPERSHEEN METHOD is a com- 
plet- barrel finishing service that begins with an 
Almco finishing engineer analyzing your specific 
pro!lem. Then free tests are conducted on your sample 
par's at the Almco laboratory nearest your plant. The 
ct media, compounds, barrel rpm, water level 
‘ume cycle are determined in order to precision 


CO) 


ani 


ALMCO 


Division of Queen Stove Works, Inc., 


ALBERT LEA, MINN. 


FOR 
SPEED FINISHING 





ALBERT LEA «© NEWARK e DETROIT 


PHILADELPHIA *« NEW HAVEN 
LOS, ANGELES 





For more information, turn to Reacer Service Card, Circle No. 478 
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Shown above are examples of 152 product finish 
applications successfully solved by SICON last 
year after high temperatures had decomposed 


Smart SICON White for 
INCINERATORS. Protects 
up to 550°F. 


SICON Black For 
Manifolds. Protects 
up to 1000°F. 


ordinary finishes. (See partial list below.) 


The ease with which SICON can be applied— 
its remarkable film adhesion and stability 
under high heat without peeling, blistering, or 


losing gloss—accounts for its high 
preference for these products. 


SICON can be formulated in smart decorative 
colors for use in the 550°F. range, and in 
aluminum or black in the 750-1000°F. range. 
Check the products below which are similar to 
yours. Complete technical data will be sent, 
together with latest brochure of case histories. 


Fill out and mail today. 


New Brochure of Case Examples Now Ready 


IDLAN D 


Ve¥4 Frucblens tw 


HEAT RESISTANT FINISHES 


PROTECTIVE COATINGS 


SICON Aluminum for 
jet engines. Protects 


up to 1000 °F 





Sicon 


withstands up to 





@. 


55 East Water Street, Waukegan, Illinois 


Please send brochure and data for items checked, on 











C) Air Conditioning [) Furnaces 

(] Aircraft Parts [}) Gas Ranges 

(] Appliances () Grilles 

[] Arc Lamps, Spotlights [] Hardware 

[] Automotive Parts (] Heaters 

{}] Boilers, Burners [) Incinerators 

}) Chemical Equipment [] Metal Cabinets 
(_]) Control Systems (-] Mining Machinery 
[}) Elect. Control _) Motor Bikes 

[] Elect. Melting Pots [_) Name Plates 

() Electronic Equipment {} Oil Burners 
NAME dicblaie 
TITLE. eae 
FIRM anal 
ADDRESS___ Th ah ane a 





CITY, ZONE AND STATE... 
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1000°F. 


without peeling 
or blistering. 


or Dip 


zara Ee eee SET eee ee ee ee ee oe 





SICON applications. 


Packaging Machinery 
Pumps 

Resistors 

Starters, Clutches 
Stoves 

Surgical Machines 
Thermometers 
Transformers 
Tubing, Steel Welded 
Turbo Dryers 

X-Ray Equipment 








For more information, turn to Reader Service Card, Circle No. 362 
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news of | COMPANIFS 


Ty , ;° ag? “| . : > rt °° y . 
The Electric Service Eng eering 
Co. has been purchased by K 
Porter Co., Inc., and will b 


\nhown 


as the Eseco Div. of Porte) 


Gulton Mfg. Corp. has 

the Engineered Magnetics . at 
Culver City, Calif., for the velop- 
ment and manufacture of magnetic 
amplifiers and magnetically regu- 


lated power supplies. 
Iron Fireman Manufacturing Co, has 


$900,. 
000 manufacturing plant at Ligo- 


announced plans to construct a 


nier, Ind. 

Kaiser Aircraft & Electronics Corp, 
a wholly-owned subsidiary of Willys 
Motors, Inc., has acquired the air. 
craft and electronics businesses for- 
merly conducted by its parent auto- 
motive firm. 

Key Co. has decided to accept the 
offer of ACF Industries, Inc., to ac- 
quire its property and assets. 
Pittsburgh Plate Glass Co. has an- 
nounced the commencement of con- 
struction on its multi-million dollar 
Glass Research Center near Pitts- 
burgh. 


news of | SOCIETIES 





The Alloy Casting Institute, at its 
15th annual meeting, elected Thomas 


Rutherford, The Midvale Co., as 
president, and Bradley B. Evans, 
Empire Steel Castings, Inc., as vic 


president. 

The American Iron and Steel Insti- 
tute’s Board of Directors recently 
elected the following two vice presi- 
dents: W. W. Sebald, president, 
Armco Steel Corp., and William M. 
Akin, president, Laclede Steel Co. 


The American Society for Engineer- 
ing Education has chosen Dr. May- 
nard M. Boring, consultant on man- 
power at General Electric Co., as its 
new president. 


The American Society for Testing 
Materials, at its annual meeting 
June 26 to July 1, presented several 
awards for outstanding technical 
papers and for notable service in 
specific technical committee fields. 
The Richard L. Templin Award was 
given to M. Scott Hunter and Wil- 
liam G. Fricke, Jr., assistant chief, 
Metallography Div., and research 
metallurgist, respectively, of Alumi- 
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Greater Resistance 
to Heat Distortion 


TEFLON (left) distorted badly 
when subjected to 720° F. and 
then cooled. Reinforced TEF- 
LON (DUROID 5600) exposed 
simultaneously to the same tem- 
perature retained flatness, dem- 
onstrating greater dimensional 
stability at high temperatures. 















































SOME IMPORTANT 
TEST VALUES 


Tensile Strength, 


- ee a 2500 
Tensile Strength, 
CMD, psi lett 
. Compressibility, 
5000 psi, % ee 8 


Thermal Expansion 

Coefficient per 

°F., 73-140°F. ......2.7 x 10-9 
Heat Distortion 

Temperature, °F. 


. 66 psi 500+ 
;- 264 psi . 500+ 
Deformation under 
load, % 
LR my i 
CEE EER Eas 3* 


Coefficient of 
friction against 
polished steel, 





| static ... 2 in oe 
| Cold flow resistance of TEFLON* and reinforced TEFLON (DUROID 5600) was tested at kinetic 14 
100° F., under a torque of 35 pounds and a flange pressure of 1,000 p.s.i. After 2 hours the Spout Gravity —— 
flanges were cooled and the bolts retightened. The flanges were then exposed to the heat for *Made up of actual flow and 
another 2 hours. Results are as pictured. The gasket of TEFLON (left) extruded extensively also of compression under 


load. Data to indicate break- 


on all edges and lost all bolt torque. DUROID 5600 did not extrude and retained 15 pounds down between these twe per: 
bolt torque, demonstrating significantly improved resistance to cold flow. tions is being obtained. 


ROGERS REINFORCES“ TEFLON’ TO REDUCE ITS COLD FLOW 


| Rogers DUROID 5600 is a combination of TEFLON and inert fibers, blended into an 
homogeneous sheet material. This new material is not a replacement or a substitute for Please write 
TEFLON, but rather an extension of it. TEFLON has better electrical characteristics and Dept. M 
dry lubricating qualities. DUROID 5600, however, has much of TEFLON’S resistance to 
chemicals, and is greatly superior to TEFLON in resistance to cold flow and heat distortion. 


for Technical Bulletin 


*Registered trademark of DuPont Company for its tetrafluoroethylene’ resin. 


ROGERS CORPORATION 


ROGERS, CONNECTICUT 


PRODUCTS 
DUROIDS—for Gaskets, Filters, Electronic Devices, etc. ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc. 
SHOE MATERIALS—for Counters, Midsoles, Liners, etc. PLASTICS—Special Purpose Molding Compounds and Laminates. 
SERVICES 


FABRICATING—including Combining, Coating, DEVELOPMENT—Research and Engineering of New Materials, 
and Embossing. Parts, and Products. 
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NON-METALLICS 














HUGHES RESEARCH 

AND DEVELOPMENT 
LABORATORIES HAVE SEVERAL 
OPENINGS FOR CHEMICAL 
AND OTHER ENGINEERS IN 
DEVELOPMENT LEADING TO 
PRODUCTION OF NEW 
APPLICATIONS FOR 


NON-METALLIC MATERIALS. 


ENGINEERS AND PHYSICISTS 


Hughes Laboratories are engaged in 

a highly advanced research, development 
and production program involving 

wide use of non-metallic materials 

in missile and radar components. 

The need is for men with experience 

in these materials to investigate the 
electrical, physical, and heat-resistant 
properties of plastics and other 
non-metallics. 





ENGINEERS OR APPLIED PHYSICISTS — 


These men are required to plan, coordinate, 
and conduct special laboratory and 

field test programs on missile components. 
Experience is required in materials 
development, laboratory instrumentation, 
and design of test fixtures. 


RESEARCH CHEMIST 


The Plastics Department has need for an 
individual with a Ph.D. Degree, or 

equivalent experience in organic or physical 
chemistry, to investigate the basic 

properties of plastics. Work involves 

research into the properties of flow, 
mechanisms of cure, vapor transmission, 

and electrical and physical —< 
characteristics of plastics. 


HUGHES 


RESEARCH & DEVELOPMENT 























































































news of | SOCIETIES 


num Research Laboratories, Alyn; 
num Co. of America, for th 


Paper 
“The Metallographic Aspects g 
Fatigue Bahavior.” Richard C, Mic. 
lenz, head, Petrographic | ratory 
- 4 . ' . ea Re ? 
U. S. Bureau of Reclamation, » 
ceived the Sanford E. Thompso 


Award for his paper, “Petrographic 
Examination of Concrete Agere. 
gates.” The C. A. Hog: ntogley 
Award went to Harold G. Mason anq 
John A. Bishop, U. S. Naval Civil 
Engineering Research and Evalya. 
tion Laboratory, and Philip P. Brow, 
and L. A. Palmer, Bureau of Yards 
and Docks, Department of the Navy. 
for their paper, “Piles Subjected t, 
Lateral Thrust.” Everett P,. Part. 
ridge, director, Hall Laboratories 
Inc., was presented the Max Hecht 
Award for outstanding service to 
ASTM Committee D-19 on Industria] 
Water in the advancement of its ob- 
jective—the study of water as an 
engineering material. 

The society, in addition, honored 
the following leaders in the fiela of 
engineering materials with Award 
of Merit: Boris J. Barmack, senior 
engineer, Transmission Engineering 
Department, Commonwealth Edison 
Co., in recognition of sustained con- 
tributions to the society’s work in 
Committee A-5 on Corrosion of Iro1 
and Steel, particularly on hardwar 
specifications, and for consistent sup 
port of other ASTM activities; 
Christopher Earle Loos, assistant 
metallurgical engineer, Structural 
and Plate Bureau, U. S. Steel Corp., 
in recognition of significant leader- 
ship in improving specification re- 
quirements for structural steels, an 
for contributions to Committee A-| 
on Steel and its Subcommittee II on 
Structural Steel; Robert James Mc- 
Kay, (retired) chemical engineer, 
International Nickel Co., in recogni- 
tion of intensive interest and contn- 
butions through Committee B-8 on 
Electrodeposited Metallic Coatings. 
and for support of ASTM corrosion 
work; William Tudor Pearce, consul- 
tant on organic coatings, in recogni- 
tion of long-time, constructive work 
in the field of paint, varnish and re- 
lated products, particularly in Com- 
mittee D-1 on Paint, Varnish, Lac- 
quer and Related Products, and for 
support of other ASTM activities; 
Robert B. Sosman, visiting professo! 





of ceramics, Rutgers University, i! 
recognition of outstanding  contribu- 
tions to ASTM work in refractories, 
and for sustained leadership in the 
technical and administrative activi 


LABORATORIES 


Culver City, Los Angeles County, California 
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ing of a chemical change by the addition 


ofa... (catalytic agent)... 


? From air conditioning to welding fluxes, lainized aluminum, low temperature heat 
— Lithium chemicals are the catalysts of in- treating, cermets, deicing of parked air- 
ng dustry. Multi-purpose greases, porcelain craft—these are wholly new fields with 
4 enamels, organic chemicals, pharmaceuti- an interest in Lithium. Why don't you con- 
. cals, electric storage batteries, heat treat- sider the possibilities Lithium offers for 
an ing, glazes, electronic ceramics, metal- your production process? Investigate the 


s Fe lurgy, brazing fluxes—al! boast products profit potentialities of this wonder metal. 
made better by the addition of Lithium. We will be glad to discuss it with you. 


P- Architectural porcelain enamels, porce- 
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‘ Brazing Fluxes Organic Chemistry Air Conditioning Multi-Purpose Greases 
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a = pas TOE ais £0 }LITHIUM CORPORATION 

i ... Lends ahead in industrial applications for Lithium OF AMERICA, INC. 

in 2690 RAND TOWER 

u- MINNEAPOLIS 2, MINN. 

eS, 

he 

vi- MINES: Keystone, Custer, Hill City, South Dakota * Bessemer City, North Carolina « Cat Lake, Manitoba « Amos Area, Quebec « BRANCH SALES OFFICES: New York « Chicago 


CHEMICAL PLANTS: St. Louis Park, Minnesota « Bessemer City, North Carolina. « RESEARCH LABORATORY: St. Louis Park, Minnesota 
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MST 6AI-4YV is primarily a bor and 
forging alloy; also has specialized 
sheet and plate applications. 


NEW MST ALLOY 
“stays put” at high temperatures | 


@ The problem of elevated temperature embrittlement 
present with many titanium alloys has been overcome 
with this newest development. MST 6A1-4V (6% alumi- 
num, 4% vanadium, balance titanium) can be used at 
temperatures up to 750°F with minimum creep or change 
of properties. It has excellent strength and stability at 
high temperatures, is relatively insensitive to notches, 
and can be hot worked over a wide range. It can be read- 
ily machined, welded, or heat treated. 


Like all Mallory-Sharon alloys, MST 6AI-4V is vacuum 
double melted, assuring homogeneity and consistent qual- 
ity. Specify it for consistent, predictable, high tempera- 
ture performance. A bulletin listing complete data is yours 
for the asking. Write Mallory-Sharon Titanium Corpora- 
tion, Dept. G-9, Niles, Ohio. 





| 
MALLORY SHARON | 


For more information, turn to Reader Service Card, Circle No. 381 
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ties of Committee C-8 on 
tories; William S. Young, 
head, Research Div., Atlanti 


ing Co., in recognition of 


constructive service to the 
establishment of ASTM Con 

on Absorption Spectrosco) and 
Mass Spectrometry; and William 4 


Zinzow, assistant director of devol. 
opment, Bakelite Co., in recognition 
of sustained support of ASTM tech. 
nical and administrative work, par. 
ticularly in Committees D-9 on Elec. 
trical Insulating Materials and D-11 
on Plastics. 

The Drop Forging Assn. has selected 
Charles W. Stone, Interstate Drop 
Forge Co., as its president. 

The Investment Casting Institute has 
named Peter W. Schipper, general 
manager, Investment Casting Diy., 
Howard Foundry, as a director. Algo, 
the Institute has voted to accept an 
invitation to affiliate with the Na. 
tional Castings Council. 

The American Nuclear Society has 
announced the election of Dr. W. H. 
Zinn as its first president. Dr. Zin 
is director of the U. S. Atomic En- 
ergy Commission’s Argonne National 
Laboratory. 

The Pressed Metal Institute has 
opened its new headquarters build- 
ing at 3673 Lee Road, Cleveland 20, 
Ohio. 

The Society of Carbide Engineers 
has formed a Pittsburgh Chapte 
with Malcolm Judkins of Firth Ster- 
ling, Inc., as chairman. 

The Steel Founders’ Society of Amer- 
ica has established the Gustaf A 
Lillieqvist Steel Foundry Facts 
Award in honor and recognition of a 
lifetime devoted to technical and 
scientific leadership in the steel cast- 
ings industry. At the time of his 
death on May 31, 1955, Dr. Lillie- 
qvist was research director of the 
American Steel Foundries and was 2 
member of the society’s Technical 
and Research Committee. In addi- 
tion, the society has announced its 
removal to new headquaraters at 606 
Terminal Tower Bldg., Cleveland 13, 
Ohio. 


(Meetings & Expositions on p. 232) 





Coming in October 
Nodular (Ductile) Irons 
by John L. Everhart 
An M & M Manual 
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with Balanced tension system 


























A8 
WEIGHT 
: TO REDUCE WEI 
al 
Here is the first practical method of balancing the powerful end thrust or 
4 “pressure growth” of a pneumatic metal ducting system employing bellows. It is a 
i. Pressure Compensator which balances the tension, eliminates the end load and there- 
0, fore the need for heavy structural bracing. Thus, it saves weight and is particularly 
applicable for use in bleed air systems in turbo jet and turbo prop powered aircraft. 
rs The primary duct line bellows in this compensator provides for thermal expan- 
er sion, flexure and misalignment. To offset the tendency of the bellows to straighten out 
r- or elongate under pressure, the internal duct pressure is bled off to a series of sec- 
ondary bellows which create an opposing force to the primary bellows and nullify 
I the end thrust. 
A costiiiace didi Arrowhead builds three types of Pressure Compensators plus tie-rod assem- 
“~s = blies and other stainless steel duct components including bellows, and braided 
a ressure ' m / , 
d Compensator assemblies. They are made in all sizes up to 8” 1.D. Are capable of handling air 
t. icine pressures of 250 psi or over and temperatures up to 900° F. All spot and seam 
- welding is performed to specification MIL-W-6858. 
e- 
re - Pneumatic Thermal Duct Thrust is the end force or reaction created by a 
- ‘rigid metal duct system employing bellows. This duct thrust is caused by the 
’ tendency of the bellows to elongate or straighten out under pneumatic pressure. 
ts 
6 . 
3 ARR EAD METAL PRODUCTS DIVISION FrormerLy AiRITE 
ARROWHEAD, leading manufacturer of fiberglass impregnated ducts, sleeves and couplings, now 
2) offers stainless steel bellows and duct assembly components to answer all aircraft problems in 


handling air, gas or fluids. Arrowhead is the first and only manufacturer of ducts who can provide 
this complete manufacturing service. Field engineers in all localities for consultation. 


For complete information 
and engineering data, 
write Metal Products Division. 








2350 CURRY STREET, LONG BEACH, CALIFORNIA 


Pioneer fabricators of silicone rubber; Originators of rubber-fiberglass ducting 
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Abrasion resistant rubber paddles 
















are easily replaced in new 
Teed iy SPErDpl, ER 





Whirling at 2000 feet a 
minute, six rubber paddles 
throw sand, crushed stone, 
coal, chemicals, feed, grain, 
salt, sugar, fertilizer and other 
bulk materials .. . wet or dry 

.. . 47 feet and farther. Most of 
this material, up to 1” 
in size, has a terriffic 


abrasion quality. 


Roth Rubber Engineers Solved This Problem 


Roth engineers specified and formulated just the right rubber to resist this 
tremendous abrasive action. Also solved was the problem of fast, easy, inex- 
pensive replacement. Roth engineers can solve your rubber problems. There's 
no obligation for Roth technical assistance. Write us a description of your 
rubber problem or your rubber requirements. We'll be glad to help. 


Engineers and Rubber Buyers! 


Write for your free Roth Rubber Sampler. This unusual kit contains actual 
rubber samples with hardness from 5 to 100 Durometer . . . gives ASTM spees 
and lists uses for each sample. Sorry, but offer must be limited to engineers 
and rubber buyers only. 


Please ask for Roth Rubber Sampler No. MM2 


Custom manufacturers of Industrial Rubber Products siace 1923 


ROTH RUBBER COMPANY 


CHICAGO $90 

















338826 $. SA4UR AVERY SE * 
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Meetings & Exposition; 


ASSN. OF IRON AND Str: ENG) 
NEERS, annual convention 
cago. Sept. 26-29, 195 

STANDARDS ENGINEERS IET) 
fourth annual meetin Hs ) 
ford, Conn. Sept 
1955 

AMERICAN INSTITUT! 
rRICAL ENGINEERS, 
eral meeting. Cl 
1-5. 1955. 

WORLD PLASTICS FAIR AND Trapp | 
EXPOSITION. Los Angeles. Oe 
5-9, 1955. 


NATIONAL FOUNDRY ASSN... ap. 
nual meeting. Chicago, Oe 
6-7, 1955. 

PRESSED METAL INSTITUTE, ap. 
nual convention, Ashevile. 
N.C. Oct. 9-18, 1955. 

ELECTROCHEMICAL SOCIETY, fal] 
meeting. Pittsburgh. Oct. 9-13. 
1955. 

SOCIETY OF AUTOMOTIVE Engr. 
NEERS, aeronautic meeting, air- 
craft production forum and 
aircraft engineering display 
Los Angeles. Oct. 11-15, 195: 

FOUNDRY EQUIPMENT MANUPA 
TURERS ASSN., annual meeting 
White Sulphur Springs, W 
Va. Oct. 13-15, 1955. 

AMERICAN INSTITUTE OF Min 
ING & METALLURGICAL ENGI. | 
NEERS, Institute of Metals 
Div., fall meeting. Philadel. 
phia. Oct. 17-19, 1955. 

SOCIETY FOR NONDESTRUCTIVE 
TESTING, annual meeting 
Philadelphia. Oct. 17-20, 1955 

AMERICAN SOCIETY FOR METALS 
National Metal Congress an 
Exposition. Philadelphia. Oct 
17-21, 1955. | 

AMERICAN WELDING SOCIETY, na 
tional fall technical meeting 
Philadelphia, Oct. 17-21, 1955 

GRAY IRON FOUNDERS’ SOCIET) 
annual meeting. Milwauke 
Oct. 19-21, 1955. 

STEEL FOUNDERS’ SOCIETY 0! 
AMERICA, fall meeting. Whit 
Sulphur Springs, W. Va. Oct 
24-25, 1955. 

AMERICAN STANDARDS ASSN,, al- 
nual meeting and _ national 
conference on standards. 
Washington, D. C. Oct. 2- 
26, 1955. 

PORCELAIN FE,NAMEL INSTITUTE, 
annual meeting. White Sul- 
phur Springs, W. Va. Oct. 26- 
28, 1955. 

MAGNESIUM ASSN., annual meet- 
ing. New York. Oct. 31-Nov. 
1, 1955. 

INVESTMENT CASTING INSTITUTE, 
fall meeting. Detroit. Nov. 1-, 
1955. 

SOCIETY OF AUTOMOTIVE [NGI 
NEERS, Diesel Engine mecting. 
St. Louis, Mo. Nov. 2-4, 1959. 

METALS CASTING CONFERENCE: 








Lafayette, Ind. Nov. 3-4, 195°. | 
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The practical advantages of this 


micarta molding 


may suggest a better way 


to house your product 


This large molding—made of MICARTA Glass-Reinforced 
Polyester—is currently in wide use as a hood for a 
fluorescent street lighting fixture. A unique combination 
of physical properties led to its selection for this 

tough application, It is immune to any climate—anywhere 
—won’t rust, corrode or warp. It won’t dent, and is 
difficult to scratch. It never needs painting—in fact, 
permanent color can be incorporated right in the 
material itself. Maintenance, of course, is nonexistent. 


Let us show you how a MICARTA Glass-Reinforced 
Polyester Molding can be styled to provide a better 
housing for your product. Write Westinghouse Electric 


Corporation, MICARTA Division, Hampton, S. C. 
J-06610 


you CAN BE SURE...iF ITS 


Westinghouse C) 


For more information, turn to Reader Service Card, Circle No. 426 












micarta 


GLASS REINFORCED 


polyemlr moldings 
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Have you ever tried a Riverside Phosphor Bronze Wire for 
making your springs? 

The best way we know of to prove to you that it is a 
superior product is to have you send for a sample and test it 
in your own laboratory. Here's what you'll find: the interior 
of the metal is denser, completely homogeneous, free of 
voids or imperfections, the surface is smooth and free 
from microscopic cracks and other imperfections. How does 
our wire “get that way’’? The special method by which it is 
manufactured. 

As a result, Riverside Phosphor Bronze Wires, whether 
they be flat, round or square, are tough, strong, highly re- 
sistant to corrosion, to alternating or repeated stresses which 
makes them ideal for springs, especially current-carrying 
springs. 

Send today for a sample. Test it and be convinced. 


THE RIVERSIDE METAL COMPANY 


Division of H. K. Porter Company, Inc. 
Riverside, New Jersey 


> 

Ss 

Philadelphia « East Orange, N. J. * Rochester, N. Y. 3 
Hartford « Cleveland * Chicago ¢ Detroit 3 
Oo 

nn 

H. 


K. PORTER COMPANY, INC 


~ 


For more information, turn to Reader Service Card, Circle No. 487 
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recommendation now before ; 
ASTM is the Tentative Reeoy 
mended Practice for the ] sonane, 
Method of Ultrasonic esting, 
which covers all basic types oj 
resonance testing and recommends 
certain techniques and procedure 
which have proved satisfactory 
Smack listed for the conferees 
some of the major problems jp. 
volved in setting up standards. 
The first project will be to deter. 
mine the types of defects that 
should be detected, followed by the 
development of simulation tech. 
niques to produce artificial defects, 
and the development of tools that 
will produce the variety of defects 
necessary. At this stage of devel- 
opment, according to Smack, it 
would be impractical to set up in- 
dustry standards. The important 
thing is to set up bases to which 
purchasers can refer in setting up 
standards commensurate with 
their needs. 


M&M Surveys 
Show Metal Use 


“Nothing is made without steel” 
isn’t far wrong, according to the 
results of the most recent mate- 
rials market surveys conducted 
among the subscribers of MATE- 
RIALS & METHODS. The M&M sur- 
vey, which polled a large cross se¢- 
tion of the nation’s industrial 
plants, showed that 98% use one 
or more types of irons and steels 
in the manufacture of their prod- 
ucts. Carbon steeis head the list, 
with 87% of the manufacturers 
claiming use of it in their prod 
ucts. Surprisingly, the second mos 
widely used steel among the sal- 
pled companies is stainless, use! 
by 78% of the manufacturers. 

Steel’s overwhelming saturation 
of the manufacturing field run 
only a few percentage points above 
the use of aluminum among indus- 
trial plants reached by MATERIALS 
& METHODS. 88% of product mant: 
facturers report that they u* 
some form of the light metal. The 
percentage of plants polled whic 
use other nonferrous metals break 
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miles of extrusions! 


Our extruders have turned out enough plastic and rubber extru- 
sions to reach to the moon and halfway back. In compiling this 
vast experience General Tire’s Industrial Products Division has 
supplied thousands of original equipment manufacturers with just 
about every known type of extrusion. No job is too large, too 
small or too complicated for our design and production staff. 
Perhaps you can benefit from the fantastic extrusion mileage 
we’ve accumulated down through the years. 

For literature or further information write to The General Tire 
& Rubber Company, Wabash, Indiana, Department E3. 
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MASTERMET CERTIFIED ALLOYS 


STAINLESS e HIGH TEMPERATURE @ SPECIAL ANALYSIS 





Make Cannon-Muskegon your source of custom 
and standard high alloy metals — and be sure of 
exactly predictable metallurgical control 


O matter what alloys you use, it pays to have the exact physical, 

chemical and electrical characteristics you want. That’s why 

the leading firms in your industry insist on MasterMet certified 

alloys. With each heat, you receive a notarized analysis as a guide 

for remelt or processing. And, close laboratory control assures con- 
stant uniformity to one or more heats of the same alloy. 


Look into the great versatility of Cannon-Muskegon’s complete 
MasterMet alloy service — and the opportunity it affords for im- 
proving present quality, for experimental or new production. 
MasterMet alloys are available in shot, ingots and cast billets, 
bars and special shapes. 


Typical Regular-Production Alloys 
Certified for Scores of Applications 


STAINLESS SUPER ALLOY SPECIAL ALLOYS 


STEELS ALLOYS STEELS *NI RESIST CU-NI 
300 series ish Temperature SAE 4130 * MONEL NI-CR 
400 SERIES AMS 53828 SAE 52100 *INCONEL NI-FE 
ACI TYPES AMS 53858 SAE 6150 INVAR CR-FE 

17-4-PHt ce 5388 SAE 8630 TOOL and 

via ta SAE 3140 DIE STEELS 


tARMCO Steel Corp. *\international Nickel Co. 





Cannon-Muskegon 
CORPORATION 
2873 LINCOLN STREET ® MUSKEGON, MICHIGAN 


Cannon-Muskegon is your only source of Bay 
MasterMet certified alloys — that's why 
it pays to have the complete story. Write STER ET 
for NEW catalog today. 


CERTIFIED ALLOYS 
FOR INOUSTRY 
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down as follows: brass 75%: Cop. 
per 67%; bronze 58% ; ni | 57% 
zinc 28%; tin 27%; ma esiun 
24%; and lead 22%. |] uding 
plants using experimental quanti. 
ties, 11% of the respondents ro. 
ported using noble metals, 9% rare 
metals, 8% titanium, and 29 
zirconium. 

The sampling of industry repre. 
sented in the statistics above was 
obtained from a mailing to a rap. 
dom list of 1000 current subscerib. 
ers of MATERIALS & MEeETHOps 
While the sample is not represen. 
tative of all industry, it does show 
that a tremendous preponderance 
of manufacturers use many differ- 
ent basic materials. Last year, , 
similar sampling of the M&M audi- 
ence revealed that over 80% of the 
companies reached by M&M us 
plastics in their products. 

With the publication of the lat- 
est market reports, which includ 
detailed breakdowns of. materials 
markets by both industry classif- 
cation and material type and form, 
MATERIALS & METHODS now has 
up-to-date studies on subscriber 
activities in the following fields: 
Iron and Steels; Nonferrous Met- 
als; Fabricated Materials and 
Parts; Testing and _ Inspectior 
Methods and Equipment; and 
Plastics Materials and Parts. The 
market studies, which are from 
12 to 17 pages in length, each pro- 
vide detailed information on th 
use of materials in the following 
industry classifications : Transpor- 
tation equipment; Instruments: 
Ordnance; Machinery; and Elee- 
trical machinery, equipment and 
supplies. Other industries are 
lumped in a miscellaneous cate- 
gory. Where applicable, the vari- 
ous forms of material—cast, ex- 
truded, rolled, forged, etc.—aré 
listed under industrial classifica- 
tions. Single copies of the reports 
are available on request. 


Better Standards for 
Plastics Pipe Urged 


Declaring a national need for 
plastics pipe standards, 35 repre 
sentatives of manufacturers and 
consumers of plastics pipe, 2M 





PEERLESS INSULATION 
































sa The ORIGINAL Fish Paper and still the most widely used 

idi- 

the Peerless, according to Noah Webster, means oe - 

~ “without equal.” Peerless Insulation was the first Peerless Insulation is available i. g 
fish paper and has been accepted as the Bs sheets, rolls and coils in all 

lat. standard ever since. Motor and generator practical widths and thick- 

ude manufacturers and makers of electrical equip- nesses from .004" to Ye". 

lals ment find that strong, smooth Peerless Insulation Write for 16-page General § 

sifi- meets their- requirements fully. Constant research Catal Attention Dept. D-9 

rm, and rigid quality control assure these essential ee ee ' 

has properties ... 

ber ¢ High dielectric strength * Bending strength with 

ds: or Catia the iby : ceeded flexibility ° NW A TKEONAL 

let- Ample springiness * Uniform thickness ¢ Unusual WULCANIZED FIBRE co. 

and mechanical strength * Outstanding toughness * 

101 Light weight * Superior forming qualities WILMINGTON 99, DELAWARE 

and 

The 

rom 

the 

ing 

)0r- 

Its ; 

lec- 

and 

are 

ate- 

ari- 

ex- 

are 

ca: Me ONLY NATIONAL MAKES PEERLESS INSULATION 

yr'ts 

for 

yre- 

and 

and Applicctions for Peerless Insulation include: Duct forms, armature slot insulation, liners, washers, coil insulation, arc shields and formed specialties, 
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HAVE YOU HEARD ABOUT ; 








for ABSOLUTE ACCURACY in QUANTITY PRODUCTION? 








This unique electroforming process was developed by Gar 


to give you quantity production of full-formed, or > 

sheet parts — to reproduce dimensional accuracy and . | | 

surface finish to the thickness of a single atom. | 
| 


Using electrolytic build-up of the part on a master pattern, 
this process is uniquely suitable where internal accuracy 
and surface finish are critical. Gar-forming also 

' permits “growing” of other components in place during 

" part formation, to produce integral assemblies without 

r fabrication distortion. 


For production or prototype runs, the wide application 
possibilities of Gar-forming offer new, practical solutions 
to design and production problems. Send us your 

specifications . . . let us show you the specific advantages 
this unique process can offer you. 








PRECISION PARTS, INC. 
1 LUDLOW STREET, STAMFORD, CONN. 


Stainless Joining Problems? 


If you must join (or harden, or anneal) stainless 
steel, then Wall Colmonoy Corporation’s Stainless 
Processing Division can help you. Using Nicrobraz 
alloy, they produce brazed joints in stainless 
assemblies that equal the parent metal in tensile 
strength, at service temperatures of 2000° F. 
Nicrobraz also has excellent corrosion and oxidation 
resistance, qualifying it for use in aircraft, 
pharmaceutical, petroleum, and chemical industries. 


Wall Colmonoy maintains three conveniently located 
plants, equipped with the latest in equipment and 
skills. Let them handle your experimental and 
production stainless steel processing and brazing. 


Titanium Joining Problems? 


The Detroit plant is now brazing and vacuum 
annealing titanium and its alloys. A new fluxiess 
method has been developed, permitting distortion-free 
brazing of titanium to titanium, stainiéss 

steels, and low alloy steels. Call Detroit for 

help on titanium joining problems. 








Write today for new descriptive brochure. 


STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION | 







19345 John R Street * Detroit 3, Michigan 


PENNSYLVANIA PLANT: Bristol Pike, Morrisville, Pennsylvania 
CALIFORNIA PLANT: 1565 Bluff Road, Montebello, California 
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technical societies. 


American Standards 

to initiate a project fo: 
dimensions. The group 
general conference in N \ 


that the association organix 
committee to develop the stang. 


ards. The Committee will be com. 


posed of representatives of all no. 
tional organizations having gy 


cient interest in the results o; 


such a program. 
The Society of the Plastics Ip. 


dustry and the American Society 
of Mechanical Engineers will take 
administrative leadership in the 


project as sponsors for the pro. 
posed American Standard. The 
project will establish a new Sec. 
tional Committee in the American 
Standards Association to deal with 
tolerances, product markings ani 
shop tests for plastics pipe. 

The following organizations, at- 
tending the meeting, will se 
technical help to the committee: 

American Gas Association, In 

American Institute of Chemical 
Engineers 

American Petroleum Institut: 

American Society of Heating 
and Air Conditioning Engi- 
neers 

American Society of Mechanical 
Engineers 

American Society for Testing 
Materials 

American Society of Refrigerat- 
ing Engineers 

Heating, Piping and Air Condi 
tioning Contractors Nationa 
Assn. 

Manufacturers Standardization 
Society of the Valve an 
Fittings Industry 

Manufacturing Chemists Ass0 
ciation 

National Association of Home 
Builders of the U.S. 

National Association of Mutual 
Casualty Companies 

National Electrical 
turers Association 

Society of Plastic Engineers 

Society of Plastics Industry 

Synthetic Organic Chemical 
Manufacturers Association of 
the U.S.—Thermoplastic P!pé 
Div. 


Manufac- 


(More News on p. 240) 





the man from Texas Foundries says... 


Our engineered malleable castings ‘-. 
are cutting costs from California : 





to Florida . . . can we 
-. helpyou? ga* 








Texas Foundries makes consistently uniform malleable castings 
for a dozen different industries in two dozen states stretching from 
coast to coast. Our experienced engineers 
have cut costs on hundreds of metal parts by 
redesigning for casting in malleable. Case 
histories are available for your inspection, 
and your inquiries are invited. 


For more information, turn to Reader Service Card, Circle No. 444 
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What to look for when 
using TEFLON products 





All Teflon isn’t equal. Apart from its well known chemical 
inertness, there are these distinct differences that can affect 
performance and durability: 


Non porosity ... FLUOROFLEX®-T “electrical grade” rods, 
tubes and sheets are produced with no porosity. Conformance 
to major electrical and physical properties is certified.* This 
assures you reliable operation in even the most critical low 
loss applications. 
Dimensional Stability . . . Increased resistance to elongation 
is offered you by “mechanical grade” FLUOROFLEX-T... 
which is now available in extruded rods and tubes 
Machinability . . . Stress relieving of all FLUOROFLEX-T 
products means uniform parts, easier machining, and fewer 
rejects. 
Product Quality . . . Available in rods, sheets and tubes, in 
mechanical parts to your specification, in R-3800 hose assem- 
blies, all FLUOROFLEX-T products have this in common — 
fabrication under a quality control system approved by the 
USAF under MIL-Q-5923. 

Send for details and for quotations on your needs. 

*Copies of test reports on file available on request. 


®Fluorofle2 is a Resistofigx registered trade mark for products from fluorocarbon 
resins. Teflon is the DuPdnt registered trade mark for its tetrafluoroethylene resin. 


RESISTOFLEX 


CORPORATION Belleville 9, New Jersey 


Warehousing Distributors: Western Fibrous Glass Products Co., Los Angeles, Cal. 
Colonial Kolonite Company, Chicago, Ill. * F. B. Wright Company, Detroit, Mich. 


For more information, turn to Reader Service Card, Circle No. 349 
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Fusion Power 
Under Discussion 





The first public discussi: 
IS. of the control of t 


—_ 


clear energy for power g 

will take place at the Nat | In. 
dustrial Conference Board’s 4} 
Annual Conference to be held " 
New York on Oct. 26, 27, and 9 
at the Waldorf-Astoria Ho; 
Hans Thirring, director of the Ip. 
stitute of Theoretical Physics 
Vienna, will be one of the princi. 
pal speakers at the session on nop. 
weapons potentials of thermony. 
clear energy. 

Despite ironclad security restric. 
tions on the mere mention of ther- 
monuclear fusion as a source of 
power, rumors have been flying 
in the press for the last fey 
months that practical systems are 
under development. At least th 
United States Government spo! 
sored projects for studying ther- 
monuclear power are under wa) 
but no word on progress is avail- 
able. 

Thermonuclear power—the fu- 
sion of hydrogen into helium with 
release of huge amounts of energy 

—has some great advantages ove! 
the production of power from nuv- 








Lots of daylight—27 ft of it—is 
the outstanding feature of this 17-/t 
stroke press for reinforced plastics 
molding built by the Hydraulic Press 
Manufacturing Co. for Zenith Air 
craft. 








right in tune 
...and REX is the standard 
by which all other high speed 
steels are compared 

















ve] 
nu- 


A tuning fork sounds the standard pitch to which musical 
instruments are compared. There’s a recognized standard 
for high speed steels, too — Crucible REX®. 

But don’t take our word for it. Try REX in your own shop. 
Compare its structure, finish, hardenability, carbide dis- 
tribution and general uniformity. Measure the extra per- 
formance you get. You'll see for yourself why no other tool 
steel outperforms REX .. . why it’s the standard for com- 
parison wherever high speed steels are used. 

Next time you buy tool steels, be sure of top performance 
— specify REX. Remember, it’s made only by Crucible — 
and is available from local warehouse stocks, or by prompt 
mill delivery. Crucible Steel Company of America, Henry 
W. Oliver Building, Pittsburgh 22, Pa. 


? first name in special purpose steels 


Crucible Steel Company of America 


For more information, turn to Reader Service Card, Circle No. 470 
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* Stanwood CARBURIZING BOXES 
* ARE BUILT FOR MAXIMUM 
S/ SERVICE HOURS! 


Snug Fitting Cover 
No Welds at Corners 
Bottom has Reinforcing Flange 


Easy-slide Skid Rails 
Strengthen Bottom 





PLus FEATURES throughout that insure 
maximum hours of service. Rolled plate 
sides cut weight, add room. Corners formed 
—not welded all welds gas tight. Even 
expansion and contraction in “al planes. High 
heat and corrosion resistance. Also square 
and round carburizing boxes. Stanwoods 
are Number | for service. 
SEND FOR CATALOG 54. 
Representatives in Principal Cities. 


CARBURIZING BASKETS FIXTURES QUENCH TANKS RETORTS 
BOXES 


HIGH TEMPERATURE / PROTECTION TUBES 


1" TO 9" O.D. FOR THERMOCOUPLE PROTECTION 
AND HEAT TREATING FURNACES!! 





CHICAGO 39, Semneiiet: 























e McDanel High Tempera- | 


ture Ceramic Tubes are guaran- 


teed up to 2,900° F. Some are | 


so small (only a few thousand 
O.D.) that only finest gauge 
thermocouple wires can be in- 
serted. Others range up to 9” 
O.D. for heat treating furnaces. 
All McDanel Ceramic Tubes 
have a high resistance to ther- 
mal shock and low coefficient of 
expansion. They’re guaranteed 
gas-tight. Uniform performance 
is assured by continuous, exact- 
ing control. Special sizes, large 


gay 
se MIG or small, can be made. Write 


us now. 


BEAVER FALLS - PENNSYLVANIA 
For more information, turn to Reader Service Card, Circle No. 353 
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clear fission reactions. H 
fusion is thought to oper 
at such high temperatur: 


vever, 
Only 


pres- 
sures and energy levels that the 


containment and control of the re. 
action is more difficult b many 
magnitudes than the contro! of the 
fission of the heavier el ments, 
The advantages of fusion power 
are an unlimited fuel supply, 
greater power potential, and fewer 
and less dangerous reaction prod. 
ucts. The “ash” from a pure ther. 
monuclear reaction is believed to 
consist only of tritium and helium, 
neither of which pose disposal 
problems. On the other hand, the 
ash from a nuclear fission reae. 
tion consists of many highly radio- 
active isotopes, deathly poisonous, 
with long half-lives. Disposal costs 
may be as high as original fuel 
cost. 

The difficulties facing the de 
velopers of thermonuclear reactors 
are evident from the nature of the 
thermonuclear reaction when com- 
pared to the fission reaction. Fis- 
sion begins spontaneously when a 
certain amount of fuel, such as 
plutonium, Uranium 235, or 233 
is brought together under suitable 
moderating conditions. The reac- 
tion is relatively independent of 
ambient temperature. The fusion 
reaction, on the other hand, de- 
pends upon great concentrations 
of energy to trigger the chain re- 
action of hydrogen with hydrogen 
Once started, the fusion reaction 
is self-sustaining and develops 
temperatures comparable to those 
in the sun, but it cannot run cool 
like the familiar uranium pile. 

There are absolutely no mate- 
rials in existence capable of with- 
standing the direct heat of ther- 
monuclear fission. Materials would 
not only melt, they would vaporize 
almost instantly. Presuming that 
the problem of starting the fusion 
reaction could be solved by elec- 
trical means, such as high energy 
electron radiation or some sort of 
super-arc, the violent reaction 
would have to be sustained in mid 
air, or gas, while it was fueled by 
small increments of fuel, which 
would probably have to be deliv- 
ered by some sort of particle accel- 












has 
METAL-LIKE PROPERTIES 
up to 3000’ F 
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Sts 
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le- R 
vs The refractory parts you see above are made of REFRAX® 
he silicon-nitride-bonded silicon carbide. CARBORUNDUM has 
m- developed it to fill the need for a material that can be formed 
1g- , ° : , ; . 

‘ into intricate parts with metal-like properties for use at 
as temperatures far above the melting points of the most i 
33 expensive alloys. 
le Prices are practical. Since REFRAX parts are supplied in 
C- ° 
of ready-to-use shapes, they are usually far less expensive than 
on high-temperature alloys. In one case, REFRAX brazing fix- 
e- tures cost only 1/15 as much as the alloy they replaced and 
a gave better than 150 trips without deformation whereas the 
e ; ° : wer 
4 Here are some facts and figures that show how alloy fixtures needed frequent straightening and refinishing. 
“ well REFRAX materials can answer the special 

requirements of complicated parts for low to 
D8 high-temperature service: 
3e 
ol 
TOLERANCES TO + 0.005 in./in. 
D. These materials can be produced in intricate HIGH HEAT CONDUCTIVITY 
h- shapes to accuracies of + 0.005 inch per inch, with The heat conductivity of REFRAX mate- 
4 or without external or internal threads. Surface rials approaches that of chrome-nickel 
finish resembles that of a cast metal part. steels. 
d Unlike many metals, REFRAX shapes show little 
or no warpage after repeated heating and UNAFFECTED BY MOST ACIDS 
t cooling cycles. The new refractory is inert to most acids 
n at temperatures that range from mod- 
' HIGH HOT STRENGTH erate to extreme. It also stands up 
4 At 2450°F, REFRAX refractories have a modulus against molten slags and molten syn- 
y of rupture of 5600 psi. Even the best heat-resistant thetic mica. Even molten aluminum leaves 
f alloy melts below this temperature. REFRAX shapes unharmed. 
n 
d 


. . . also offers these advanced special-purpose super 


y ¢ refractories: silicon carbide * fused aluminum 

h ee oO a a) w D U Re oxide * electric furnace mullite * stabilized 

Registered Trade Mark zirconia * boron nitride * boron carbide * zirconium 
boride * titanium boride * chromium 


- boride * molybdenum boride * nickel aluminide. 


For more information, turn to Reader Service Card, Circle No. 360 
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“Tete & eee 


NEY’S small parts 
play a BIG part 


in precision 
instruments 


For more information, turn to Reader Service Card, Circle No. 311 





Genisco Accelerometers are used in 
the guidance systems of missiles 
now in large-scale production. 
They are rugged, potentiometer- 
type instruments chosen for their 
reliability and precise performance. 


to + 200° F. 


instruments. 


Registered Trade Mark 





For the double-contact wiper of the potentiometer, Genisco selected 
Ney’s Precious Metal Alloy Paliney #7* because it provides the im- 
portant advantages of holding noise at a minimum, excellent linearity, 
long life and satisfactory performance in temperatures from —65° F. 


Ney Precious Metal Alloys have high resistance to tarnish, are 
unaffected by most industrial corrosive atmospheres, and have ideal 
electrical characteristics. These precious metal alloys, developed by 
Ney especially for precision instruments, have been fabricated into 
slip rings, wipers, contacts, brushes, commutator segments and simi- 
lar components. Call the Ney Engineering Department for the selec- 
tion and design of the right Ney Precious Metal Alloy which will 
improve the characteristics and prolong the life of your precision 


THE J. M. NEY CO. @ 105 ELM ST., HARTFORD 1, CONN. 
Specialists in Precious Metal Metallurgy Since 1812 SNYSEB 


aa | 





The Ney Precious Metal Contact 


(indicated by arrow) is an im- 
portant part of this Genisco Ac- 


, 
celerometer. 























Today, you don’t have to have a “learned professor” 
to tell you that the light weight, exceptional strength and 


easy machining of aluminum extrusions are creating 

big savings for American industry. The first real lesson most buyers of 
aluminum extrusions learn is to find a reliable, dependable, experienced 
source. That’s why you should look into Valley Metal Products’ 

service ... find out how our trained staff of extrusion engineers can help design, 
fabricate and expedite the extrusions you need. Whether you 

use standard shapes or custom components, a phone call, letter or wire 








will bring fast action from Vampco. Do it today! 


For more information, turn to Reader Service Card, Circle No. 371 
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erators which were not 
the intense. heat and liatic 
from the reaction. 
Whether or not the 
thermonuclear reactors operate o 
continuous or intermittent ueling 
the problems of heat transfer, egy. 
tainment, control and safety an 
all much greater than those ey. 
countered in fission reactors. Ther. 
monuclear power is undoubtedly 
farther away from practical] appli. 
cation than fission power was aj 
the first explosion of the atomic 
bomb, but the possibility remains 
that thermonuclear fusion may be 
the ultimate power source of the 
future. 





Foam Rubber 
Prices Rise 


Foam rubber prices increased 5 
to 10% on Monday, Aug. 8, Th 
Firestone Tire & Rubber Co. an- 
nounced. The reason given fo! 
the price increase is the virtual 
doubling of the price of natural 
rubber during the past year ac- 
cording to P. P. Crisp, President 
of The Firestone Industria! Proi- 
ucts Co. 

The price increase will be 10 
on all furniture and bedding items 
and pillows, which are made pr'- 
marily from natural latex. On a 
sheet stock and foam rubber slabs, 
which use larger proportions ‘ 
lower-cost synthetic rubber, th 
price increase will be 5%. 

According to Mr. Crisp, using 
mattresses as an example, the cos! 
of latex going into the average 
double size mattress has increase 
$9.00 during the past year. Only 
$6.00 of this cost increase wil 
have been passed along to mat 
tress manufacturers. 

In explanation of his company’s 
absorption of part of this cost in- 
crease, Mr. Crisp said, “We fed 
a very definite responsibility ' 
those furniture and bedding manu- 
facturers who have been intro- 
ducing Foamex throughout the 
nation.” 

Mr. Crisp pointed out that majo! 
expansion programs now under 
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a ra ed parts are 
ready for refinish r \ 


the If you want real produc n re 
- Northwest Cleaning Specialist. 1 


cost product to fit every cleaning 
a PER FINISHED ARTICLE IS 


sed a THE TRUE COST OF YOUR 
nly 4 CLEANER. 

will cere 
nat- 


Remember — YOUR COST 
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FOR POSITIVE, 


io) fi eiel—ys 


SPROCKET 
DRIVES... 


Now successfully employed in radio and 


For more information, turn to Reader Service Card, Circle No. 419 


GENUINE 








TRY 





TV tuners, 


recorders, air conditioners, timing devices, etc. De- 
signed for economical, positive gear trains or drives 


free of slippage and backlash. 


VERSATILE BEAD CHAIN 


has many other advantageous applications such as: 


e part retainers 
e fan or ventilator pulls 
and many others 


®@ remote control devices 
e revolving displays 


WRITE TODAY FOR CATALOG AND SPECIFICATION SHEETS 





15 Mountain Grove Street 


TETRASEAL 


RECTANGULAR-SECTION 


RING 


GOSHEN RUBBER 





This safe, sure, low-cost seal may save you money and grief 
over the type you are now using . . . in static, and in some 
cases moving applications. TETRASEAL rectangular-section 
rings by Goshen are non-laminated (in one homogeneous piece). 
Edges are accurately formed, and cross-sectional tolerances 
can be held to + .004 depending on inside and outside 
diameter, on size of cross-section and on material desired. 
Now available in materials to meet MIL, AMS and commercial 
specifications. To find out what TETRASEAL can do for you, 
write for Technical Bulletin No. 11. 


See our “Facilities” catalog in Sweet's Product Design File. 


Goshen Kibber Co. we. Goshen. Ind. 


C 
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USTOM DEVELOPMENT AND FABRICATION SINCE 1916 





3195 S. TENTH ST. 


THE BEAD CHAIN MFG. co. 


Bridgeport, Conn. 





GOSHEN 


Your 
HEADQUARTERS 


for 


DISCS 
SEALS 
O-RINGS 
PACKINGS 
DIAPHRAGMS 


AND 
CUSTOM 
DESIGNED 
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way to increase the sup) 
thetic rubber should hel; 
ize the price of natural | Cw 
in the next few month: Vatu) 
rubber today is selling 

16 cents per lb, against 

per lb for synthetic rubber 


Electroplaters Develop 
New Tests 


Conferees at the Americay 
Electroplater’s Society’s annual 
meeting heard welcome news o 
progress in the development of 
accelerated tests for atmospheri 
corrosion. One of the Society's 
most important research goals, the 
accelerated corrosion test develop. 
ment program, is expected to lead 
to an improved research tool for 
evaluating plating 
materials. In a report presented 
by W. L. Pinner of Houdaill 
Hershey, the Society was told that 
the tests now under active con- 
sideration include acetic acid- 
modified salt spray; a road splash 
test; a paste modification of the 
road splash test; a British test 
which includes sulfur dioxide in 
the corrosive test bath; and a 
carbon-dioxide and water test. At 
present, there is no fully adequat: 
accelerated test for atmospheric 
corrosion, particularly the type 
that occurs in industrial atmos- 
pheres. The object of the AEs 
project is to develop such a test, 
one that will accurately duplicate 
actual atmospheric corrosion ¢x- 
perience, but on an accelerated 
time scale. The test must provide 
data that is reproducible within 
practical and economic limitations, 
and of course, give results thal 
correlate with actual service & 
perience. If such a test can be 
developed, new plating systems 
can be evaluated and accepted oF 
rejected forthwith. Now, with the 
exception of salt spray test results 
which do not represent corrosio! 
resistance to industrial atmos 
pheres, there is only one way ‘0 
evaluate the performance of plate 
in industrial atmosphere, and that 
is to expose it for months and 
years. Thus a new plating ‘ech 


Systems and 
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. The successful wedding of glass and aluminum has been made possible by the recent development of porcelain 
R enamels containing from 30% to 50% lead. Heretofore, neither the materials, the processes, nor the furnaces used 
for the enameling of iron and steel were suitable for the enameling of aluminum because of the high tempera- 
tures involved. For example, even the least refractory of the non-leaded ferro enamels fire at 1500°F — a tem 
perature which is above the melting point of aluminum. 











er 

Vpe 

. Lead, one of the oldest and most widely used ingredients in 

n08- 

RS ceramic products, has a melting point of only 621°F — as 

at compared to 1220°F for aluminum. In the form of oxides, 

ate such as red lead or litharge, and combined with silica, it 

eX: makes possible the production of glass coatings in almost 

ted any desired color, highly resistant to both acids and alkalis, 

ide which can be fired at a temperature of 970°F to 1000°F, 

hin which is well below the softening range of aluminum. In 

NS, addition, lead is relatively abundant and low in cost. As a 

nat result, porcelain enameled aluminum provides industry with 

eX- , . . ; . 

he a material of construction which effectively combines the 

4 surface hardness, durability and chemical resistance of 

_ leaded glass with the light weight, workability and strength 

he of aluminum. 

Its 

on Section of panel made of impregnated paper 
core laminated with .051” sheet aluminum, 

)S- ST. JOSEPH LEAD COMPANY coated on the outside faces with 3 mils of 

to lead-bearing porcelain enamel. The finish is 
an integral part of the base metal and the 

te 250 PARK AVENUE, NEW YORK 17 rigidity of the aluminum stock is actually 

at THE LARGEST PRODUCER OF LEAD increased by it. Since the glass coating itself 

nd is very, very thin, it is flexible to a degree 

IN THE UNITED STATES not normally associated with glass in the 
h- usual sense. 
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Se eeaatay 
improve design 
, nique may be held u; 
Save time ... definitely before the 
‘ large scale production « 
with tified by test results 
whole field of researc} 
proved corrosion resista 
o coatings 1s slowed, and th 
¢ : a tion from laboratory res 
le applied production tech: 
a. impeded. 
“GEARS «PINIONS ---- 

‘ | The conference, well attend 
, Cast in one piece, at one time—and | by members of the electroplatino 
iy) J one low unit cost! Produced precisely to . iy 
me your specifications, permitting a wide flexi- industry, also heard papers 0, 

Cc ~ bility of design heretofore impractical. One- | new plating techniques, of whic! 


piece assemblies can be cast with shafts or center 


; : ; the following are abstracte 
holes, or in combination with cams, hubs, spacers, | s cted 


: flanges and other mechanical elements. Maximum | the August “Contents Noted” q 
i size: 1-5/16" outside diameter x 1/16" face width; partment of M&M: two ney 
’ COMBINATIONS wider faces for smaller diameters. | * 


lates developed by Pr: hit 
MANY COMBINATIONS AVAILABLE FOR LESS PRECISE AP- plat level P d - Pratt & Whi 
PLICATIONS FROM STOCK DIES AT NO TOOLING CHARGE. ney; ultrasonics in plating, a pm 


Write Today For Full Information and Samples 


die cast in 


ONE 


piece! 






ess which promises to speed | 
Send specifications for prompt quotation—100,000 to million: 


GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Die Castings 


ing cycles; a new anodic etch so 
tion; electrophoretic depositior 
metallic and composite coatings. 
high voltage colloidal dispersio: 
deposition technique, and a report 
on electroless plating of non-con- 
ductors (ceramics). 

Other papers dealt with plating 


H E ig B Y C c P | FFI % d beryllium copper, particularly fo. 
t eee appointe use with plastics molds; | 








153 Beechwood Avenue, New Rochelle, N. Y. * Phone: NEw Rochelle 3-8600 


; a stud 
of the depth of penetratior 
“IMPROVED” hydrogen as affected by the 
ables of cathodic pickling; th 
: use of radioactive dirt to test 

cleaning compounds; the effect of 
chromium deposits on the fatig 


Mid-west Representative 





The Improved Seamless Wire Com- strength of hardened steel; thi [ 
pany, continuing its rapid expansion of progress that has resulted trom 
service in the electrical and electronics development of airless spray | 
field, takes pleasure in announcing Mr. painting techniques ; several pa- i 
Griffin’s appointment. pers on porcelain and ceramic t 

Mr. Griffin who has had many years coatings; and reports dealing with 
of experience with laminated metals the practical techniques of electro- I 
will represent “Improved” exclusively in — plating. | ; 
the Mid-West devoting his full time tothe — | Displays in the electroplating 
requirements of “Improved” customers. | equipment show included a good 

For the finest in laminated metals, — cross section of the equipment | 
28, Wheat Henry C. Griffin, P. O. Box | available to industry. Several new 
328 


om Illinois. | pieces of equipment were intro- 

pes duced which drew particular at- 
tention, such as the Dermitron, 4 
nondestructive thickness tester 
useful with a variety of coatings 
and base materials. The Dermi- 
tron is a commercial adaptation 
of Abner Brenner’s circuit devel- 
oped at the National Bureau of 
Standards which measures the 








For more information, turn to Reader Service Card, Circle No. 502 


248 * MATERIALS & METHODS 













Dobeckmun :': | 
i creates... 
: 


lich ‘ 3 








hit- 

lat- 

lu 

io 

ort 

on 

ing 

fo) 

dj 

h 

f * o * . 

he ay a , 

* & barrier materials that keep protection in and corrosion out 
Ly 

a- Flexible barrier materials that perform all sorts of protective functions have greatly widened the field of indus- 
Ic 4 * . 7 . . . . 

h trial packaging. And, whatever the job of protection, Dobeckmun can create the right combination of flexible 
) materials—plastie films, foils, papers, cloth—to carry it through successfully. Dobeckmun materials keep 
preservatives IN... corrosive vapors and moisture OUT. Take Dobeckmun’s M etalame—perfect package 
d protection for a component or a large assembly, maintaining a totally dry atmosphere. Take Dobeckmun’s 


® . ‘ : ’ , ; 
Benbar... it’s grease and oil resistant, holds those protective coatings in place. And so on down the line of 
Dobeckmun’s special combinations for special jobs. For samples and data, write: 









eckmun Company, Box 6417, Cleveland 1, Ohio 


Laminating ... Plastic coating .. . Slitting... Printing of flexible papers, foils, films and cloth 
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GOOD Design 
HELPS KEEp Costs 
COMPETITIVE 
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UNITCAST STANDARDS 


»-improve quality and 
production efficiency 


The above castings are typical ¢éxamples of cooperative 
design. By permitting Unitcast to include their foundry 
standards, the manufacturer avoided costly ‘“‘extras’’ in the 
finished parts. 

Call it “‘tricks-of-the-trade”’ if you like . . . actually, 
Unitcast’s foundry standards and practices are always ahead 
of written advice for outside designers. It pays to consult 
with foundry engineers before your designs are finalized. 

To keep your production costs competitive, too, let 
Unitcast’s Foundry Engineering Service prove their advan- 
tages to you. There is no obligation. Write today! 


UNITCAST CORPORATION »* Toledo 9, Ohio 
In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 










Umitcast °:: 
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thickness of a coating b Pope, 
tials in the conductivit 
coating and the bass 
Equipment for brush 
the Dalic process was 
and wide interest was sho 
The equipment is sold der a 
agreement which must specify mM 
materials for which the Wiiline, 
is to be used. The equipment cay. 
not be used for any purposes ey. 
cept those approved by the equip. 
ment developers, who hope to pre. 
vent misapplications that migh; 
injure the reputation of the proc. 
ess. 

In general, the equipment dis- 
plays emphasized bright nicke! 
plating processes, automated ma- 
terials handling and _ ultrasonic 
cleaning. F. J. Stokes demor- 
strated a vacuum plating that is 
competitive with electroplating 
for purely decorative applications 

A report on Research Project 
12—“Oil Spreading Studies” alsc 
revealed significant progress. Dr 
Henry B. Linford of the Univer- 
sity of Columbia told the Societ) 
that a body of data has bee 
gathered which shows direct cor- 
relation of the oil spreading rat 
on metal with the immersion tim 
necessary for complete cleaning 0! 
the oil from the surface in prepa- 
ration for electroplating. Th 
Project has obtained general cor 
relation between the spreading 
rate of oil droplets on stainless 
steel (preferred as a standard be- 
cause it is not attacked by the 
oil) and the cleaning time on 
matte surface steel. 
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Navy Running 


Inspection Course 


The U.S. Navy is polishing up 
its metal inspecting techniques. 
Personnel of the Material Inspec- 
tion Service are getting intensive 
ten day training courses in metals 
inspection at the U.S. Navy Metals 
Laboratory in Munhall, Pa. 

The courses are limited to an 
enrollment of 12 students, with 
one ten day course conducted per 
month from September through 
May. All military and civilian per- 































Attractive screw-driver kits include an 
unbreakable plastic handle and a selec- 
tion of blades for the handyman’s pocket. 


The flexible wire shaft of this handy 
model makes it easy to get at screws 
when there’s no elbow room to spare. 


~ | making | millions of screw drivers 
: for the nation’s handymen 


A visit to the busy plant of Oxwall Tool Cd., Ltd., at Oxford, N. J., 
is one to make the handyman’s eyes gleam. Here he sees more sizes 
and varieties of screw drivers than he ever dreamed of. Small ones, big 
ones, and a variety of special types. Many are packed in attractive kits 
and sold all over the world. 

Oxwall is a large user of Bethlehem special-purpose screw-driver 
wire in round and square sections, and supplied in both carbon and 
alloy grades. 


Bethlehem makes just about every kind of steel wire. And we control 


SS 


be- 
the 


the entire steelmaking process from mining the ore right down to the 
final drawing of the wire. Some are general-purpose grades; others, like 
screw-driver wire, are tailor-made for a specific application. 

We'll be glad to work with you all the way in helping you to get 
the most from your steel wire. Just write us at Bethlehem, Pa., or at 


il 
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our nearest sales office. 











BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold 
by Bethlehem Pacific Coast Steel Corporation. Ex- 
port Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM WIRE 
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Once again Investment Casting 
has guided a customer to better 
parts at lower costs. 

The illustrated guide is cast in 
440 Stainless Steel 


with exception of reaming the 
holes. 


complete 


This process gives you sound 
pressure castings with smooth 
finish and close tolerances. 

We are fully equipped to han- 
dle any ferrous or non-ferrous 


casting alloy. 


Investigate today the possibility 
of eliminating costly machine 
operations on your small parts. 
Our Engineering Department is 
always available to help you 
get a better part at lower costs. 


GRAY-SYRACUSE 
_ are 


W. Seneca Street, Manlius, New York 


Small precision castings of ferrous 
and non-ferrous alloys. 





Gray-Syracuse, Inc. 
W. Seneca Street 
Manlius, New York, Dept “A” 


Please send me literature on 
Precision Investment Castings. 
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sonnel engaged in the inspection 
or procurement of metallic mate- 


rials in any inspection office under 


cognizance of the Office of Naval 
Personnel are eligible to attend. 

The course includes refresher 
lectures in specifications, proper- 
ties of metals, composition of met- 
als, testing techniques, principles 
of protective coatings, corrosion, 
welding, radiography, and other 
related subjects. The Navy has 
conducted the courses since Oct., 
1952. Then the course was for 
five days only. To date, over 400 
personnel have completed the pro- 
gram. According to Captain S. G. 
Nichols, Inspector of Naval Mate- 
rial, the over-all result of the 
course has been an improvement 
in the quality of Navy metals in- 
spection, with benefits accruing to 
both the Navy and to manufactur- 
ers or contractors. 

The inspection course was de- 
veloped and is administered by 
W. R. Angel, Navy Metals Labora- 
tory Director, and B. B. Rosen- 
baum, Head of the Metallurgical 
Div. of the Laboratory. 





Converted searchlight makes an 
extraordinarily efficient solar fur- 
nace at Convair. 


Solar Furnace 
From Searchlight 


An old war surplus searchlight 
pointed at the sun on a clear day 
will produce a hot spot that will 
melt anything, so say engineers at 
Convair Div. of General Dynamics 
Corp. Some time ago the thermo- 
dynamics group at Convair ac- 
quired a 120-in. solar furnace that 
worked well on clear days. In- 
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(Spencer > 


Thermosta ¢ 
must hav 
uniform 














Making the right angle bend on this 
brass contact terminal was troublesome 
until Spencer Division of Metals & 
Controls Corporation turned the job 
over to Mohawk. We not only stamped 
and formed the part, but tapped it in 
the same operation. Mohawk produced 
perfect, uniform parts at only about 
half the cost, a yearly savings of thov- 
sands in initial cost alone. And with 
Mohawk’s better parts, there's a saving 
in smoother production and the elimi- 
nation of rejects. 

Mohawk can cut your production 
costs on threaded stampings, too. 
Intricate or simple parts are turned out 
economically and or schedule. Holes 
are squarely tapped and threads can 
be held to Class 3 fit. If you have © 
headache to buck on threaded stamp- 
ings, pass it to Mohawk for savings in 
time and money. 


Write or phone now. 


mohawk 


MANUFACTURING COMPARY 


MIDDLETOWN, CONN. , 
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No More Scaling Here...... 
Despite Severe Oxidizing Conditions 


s & 


ped 
it in 
ced 
out 
OU- 


with \ vibrating chute made of a Haynes high-temperature There are 11 Haynes high-temperature alloys. All have 
ing alloy solved a tough maintenance problem in this heat- excellent strength at elevated temperatures, good creep and 
al treating furnace. The chute spans the entrance to the fur- stress-rupture properties, and are extremely resistant to 
ron nace and is subjected to severe oxidizing conditions. Other oxidizing or reducing atmospheres. One of them may be 
00. chutes became loaded with heavy scale in a few months’ the answer to a production or maintenance problem in 
“ time and had to be repaired or replaced. Now that the chute your plant. 

a is made of a Haynes high-temperature alloy, there is no For information on prices, sizes, and properties of these 
a more seale, Parts keep flowing along freely, rejections are alloys, write to our general sales office in Kokomo, Indiana, 
A way down, and maintenance has been practically eliminated. or to any of the district sales offices listed below. 

in 








HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC 


General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago - Cleveland - Detroit - Houston + Los Angeles - New York + San Francisco + Tulsa 


HAYNES 


TRADE-MARK 


aAaAtLt.owy S 


“‘Haynes’’ is a registered trade-mark of Union Carbide and Carbon Corporation. 
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Now/ 


foolproof bond 






with 
wat apps with 


SAVES EXCESSIVE HANDLING TIME 


REQUIRED BY HEATED 
PHOSPHATE PROCESSES. 


Phospray minimizes 


PuocPR 






cleaning and eliminates 


rinsing and drying. 


Phospray dries ‘dust 
free" immediately, 
ready for application 
of final finish. 


Phospray can be cut 
with thinner as high as 
3 to 1 without 


reducing effectiveness. 


Phospray has been 
thoroughly field tested 


\ 
f to govt. specs. 
whe 


Phospray cuts proces- 


sing time, reduces 
finishing costs, and 
provides an easy 
sure-fire bond for 
organic finishes on 
almost any metal. 
> Se %, Phospray is made 


A 

= % and guaranteed by 
Du-Lite, the metal 

a ET 4 finishing specialists. 


Re 


: DU-LITE CHEMICAL CORP. 
# MIDDLETOWN, CONN. 


& Send me a sample of Phospray. . .[_] 








i Send more Phospray information. .[_] 

3 Have your representative call. . . .[[] 
DEIR vcccer eee cecesesevesienicsncemseeioniedvapenennenngnananioanenintéearteds 
- I rentesericnenriesnensssnmmnimnnaiaainges “ 
. Address 

i City Tone....... State... 


Du-Lite 


ee 8 eee ee, Ce ee 2 


For more information, Circle No. 323 
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Test specimen is moved into focal 
point of solar furnace. 


creased study of the behavior of 
metals and ceramics under high 
temperature conditions and heat 
shock kept the solar furnace busy, 
so by way of supplementing the 
big outfit Convair purchased three 
old searchlights from a war sur- 
plus dealer at $400 each. Pointed 
at the sun, the searchlight’s para- 
bolic reflector concentrates the 
heat rays at a focal point about 
3/10ths of an inch in diameter, 
at a temperature of 7000 F. Two 
of the searchlight assemblies were 
equipped with drill chucks as 
specimen holders, and the third 
was kept as an auxiliary heat 
source for use on smoggy days. 

The intense heat developed by 
the bargain-basement furnaces 
will melt most materials in sec- 
onds. Specimens subject to therm- 
al shock will shatter if moved into 
the focal point quickly. 

Only minor modifications were 
necessary to convert the search- 
lights into solar furnaces. Engi- 
neers removed the arc lighting 
mechanisms and glass covers. A 
drill specimen holder was installed 
in each and adjustment handles 
were attached so technicians could 
move the test samples into and 
out of the focal point. 

To use the heat from the opera- 
tional searchlight, the engineers 
merely shine it into the mirror of 
one of the stripped-down (solar 
furnace) searchlights. An engi- 
neer explained, “the mirror doesn’t 
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Typical of the care that assures absolute 
uniformity in all Somers THIN STRIP is 
this 4-high mill equipped with the 
latest electronic gages and controls. 
Here thickness is constantly checked 
throughout the run, and maintained 
within +.0004” or less on gages from 
010” down. The slightest variation 
may be instantly corrected. 
















No matter how exacting your require- 
ments may be for thin strip metal, you 
can depend on Somers quality control, 
equipment and experience to guaran- pos 
tee uniform quality every time—all 
the time. 


Somers Brass Company specializes 
in rolling nickel and its alloys from 
.020", and copper and its alloys from 
.012” both down to .00075”. 

If you now have, or anticipate, © 
problem with exacting standards of 
this strip metal write: 


a EXACTING STANDARDS 6), 


ly 






Somers Brass Company, Inc: 
WATERBURY, CONN. 
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Write for your copy: 
“ALLEGHENY METAL 
CASTINGS” 


32 pages of valuable and 
complete data on stainless 
castings: analyses, proper- 
ties, technical data on han- 
diing and heat treatment, 
typical applications, how to 
© der, etc. 


FODRESS DEPT. MM-69 


wad 5007 








This is the mark that means 
clean, sound Stainless Castings all the time 


Every stainless casting produced by 
our Buffalo Foundry carries the famil- 
iar ‘‘AL Star” trademark, cast into the 
steel. That means it’s Allegheny Metal, 
the time-tested stainless steel—a pio- 
neer that has successfully answered 
thousands of difficult corrosion and 
heat resisting problems. 

It not only means experience in 
stainless casting applications, but in 
maintained high quality, too. The A-L 
Buffalo Foundry is a pioneer in both 
the vertical-centrifugal and static 


You can make it BETTER with 





methods of casting stainless steel. You 
can depend upon Allegheny Metal 
Stainless Castings to be strong, clean- 
surfaced, sound-structured and easy- 
machining .~. fully in accord with the 
service conditions and with your re- 
quirements for delivery. 

Let our stainless foundry specialists 
quote on your problem jobs—any 
shape casting or any size, up to thou- 
sands of pounds. @ Allegheny Ludlum 
Steel Corporation, Oliver Bldg., Pitts- 
burgh 22, Pa. 





Allegheny Metal 


Warehouse stocks carried by all Ryerson Steel plants 


For more information, turn to Reader Service Card, Circle No. 437 
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When we say 


longer, we mean 


q BEARINGS-BUSHINGS 
i. WEARING PARTS 


PRODUCTS CO. 


“Bearing Specialists Since 1919" 
1325 OBERLIN AVENUE LORAIN, OHIO, U.S. A 


For more information, Circle No. 428 
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know whether it is looking at 
the sun or at another searchlight.” 
Heat from the searchlight alone 
is adequate for many tests, he 
sald. 

The searchlights, while having 
a focal point diameter .05 of an 
inch smaller than that of the 120- 
in. mirror, achieve higher tem- 
peratures than the 120-in. instru- 
ment, engineers found. Radcliffe 
explained that the smaller mirrors 
have a more nearly perfect para- 
bolic curve than the larger solar 
furnace and their mirror surfaces 
are more highly polished. 

However, both types of solar 
furnace are useful in special ways. 
The 120-in. mirror has a device to 
control the amount of heat applied 
to a specimen by restricting the 
amount of sunlight shining on the 
mirror. It also has an observa- 
tory-type timing mechanism that 
keeps the mirror focused on the 
sun as the earth moves. The 
searchlights, while geared for 
radar tracking of airplanes, will 
require an automatic sun-tracking 
mechanism like that of the 120-in. 
mirror. This is being designed. 

Meanwhile, tests are proceeding 
at an accelerated pace as _ the 
thermodynamic engineers focus 
two of the three mirrors manu- 
ally. 

And in case something should 
happen to one of the searchlight 
mirrors, there’s always the com- 
forting knowledge that there are 
spares. Several war surplus mir- 
rors were acquired for $50 each 
from the vendor who supplied the 
complete searchlights. 


Welding Society 


Meets in October 


The American Welding Society 
has over sixty speakers on tap for 
its National Fall meeting in Phila- 
delphia, October 17-21. Welding 
Society members will discuss car- 
bon dioxide shielded metal arc 
welding; advances in welding ti- 
tanium and molybdenum; appli- 
cation of welding to shipbuilding, 
piping, pressure vessels, machin- 
ery, and many other fields. Tech- 
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Creep Resistance 
at 300-700 F. 





| In this temperature range, use the 
| thorium-containing alloys of magnesium 
They are the only satisfactory metals 
which combine creep resistance with 
good strength and light weight. 





For designers of high speed jet planes, 
rockets, and guided missiles, this solves 
a problem. Formerly it was thought 
necessary to use heavy materials. They 
are less satisfactory than these mag 
nesium alloys. 


Formerly available in the form of cast: 
ings only, thorium-containing magnesium 
alloys now come in rolled sheet. B&P’s 
mill produces this sheet. 


B&P engineers will help you redesign I 
magnesium. B&P offers the magnesium 
industry’s most complete facilities for 
fabrication and assembly. Your inquiry 
will bring a descriptive booklet. 


BROOKS & PERKINS, ln. 


LIGHTNESS . . . PLUS! 
1960 WEST FORT S72EET 
DETROIT 16, MICH. 


For more information, Circle No. 479 
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1etals 
with AMPCO* METAL helps keep 
av gr 6s 
the “‘auto’’ in automation 
. resists wear, corrosion and other forces 
that shorten machine life — 
to keep your production rolling 
d A breakdown on an automated production line means 
expensive delays. That’s why critical parts made from Ampco 
Metal pay their small cost many times over. 
Ampco Metal is often called ‘““The Metal Without An Equal”’ 
— and for good reason. This remarkable series of special 
copper-base alloys stand up to most destructive forces that reduce 
machine life, halt production. 
Anes, For instance, Ampco has outlasted steel as much as 60 times 
oem in applications where severe sliding wear and heavy shock loads 
sey are present. It’s a remarkable bearing material — especially when used 
nag- See Our against hardened steels. Gears, bushings, wear strips, etc. have operated 
LE xhbit- for years without visible wear. It retains mechanical values under 
aa. conditions of high temperature or extreme cold. It reduces sound and 
sium vibration. And its high strength-to-weight ratios permit the use of 
&P's Booth 516 lighter sections that are strong. 
: e What’s more, Ampco Metal is available in any form you need and can be 
n in Production machined to your specifications in our modern Machine Shop. Think of 
oe Engineering Show Ampco Metal, Inc. as a “‘one-source” supplier from raw materials to finished products. 
uiry | ° Get the full story on this unique engineering material at the Production 
avy Pier, Chicago Engineering Show or write us for complete information. *Reg. U. S. Pat. Off. 
es 
ne, ptember 6 thru 16. = anes mig CReR 
== tiwaukee " isconsin 
AMPCO METAL, EN ©. ii coc: pan 
EET Burbank, Califérnia 


Sole Producer of Genuine Ampco Metal D-47 


For more information, turn to Reader Service Card, Circle No. 339 
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Find Out Why You Get 


Freedom from..- 


1 Porosity 
2 High Cost Material 


3 Expensive Machining 
4 Metallurgical Variation 


with 


PERMANENT MOLD 
Gray Iron Castings 


Write NOW for Our 
Illustrated Brochure 


Permanent Mold Gray Iron Cast- 
ings by DOSTAL offer many ad- 
vantages, Their structure is uni- 
form and surface scale is elimi- 
nated. These 2 factors permit 
higher speed machining with 
faster feeds. The dimensional 
accuracy and uniformity of 
DOSTAL Permanent Mold Cast- 
ings reduces machining oper- 
ations to a minimum. Permanent 
molded castings are uniform in 
hardness and their structure is 
dense and porous-free. 


Cut Your Products Costs 


DOSTAL 


FOUNDRY and MACHINE COMPANY 
2510 Williams Drive 


stop aan R- 10M delalilel ammialias 


For more information, Circle No. 316 
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nical sessions will also 
welding stainless steels, 
welding rails, 
new powder 


Brazing, 


cover 
pressure 
metal electrodes. 
inspection techniques, 
and weldability research will also 
be discussed. 

The highlight of the 
sessions, the Adams Lecture, will 
be “An Interpretation of Re- 
search and Experience in Struc- 
tural Welding” by LaMotte Grover 
of Air Reduction Sales Co. 

The AWS Fall meeting will run 
concurrently with the National 
Metals Exposition, at which weld- 
ing and cutting exhibits will ap- 
pear. The Exposition will take 
place in Philadelphia’s Convention 
Hall near the campus of the Uni- 
versity of Pennsylvania. 


technical 


New Source of 


Cold Worked Tube 


The Tube Reducing Corp. of 
Wallington, N. J. has announced 
plans to expand its facilities for 
manufacturing a special type of 
cold finished tubing. The company 
will produce the cold finished 
seamless tubing in the range of 
14 in. to 17 in. The tubing, which 
has improved surface, closer toler- 
ances and better mechanical prop- 
erties than cold finished tubing 
previously produced, is made by 
compression cold working in tube 
reducers followed by cold drawing 
to specifications. At present, the 
size range for this type of tubing 
is 1 in. to 1-¥% in. 

Tube Reducing recently com- 
pleted a new plant to increase the 
size range of compression formed 
tubing to 17 in. o.d. The addition 
of facilities for the production of 
cold drawn precision tubing will 
provide the broadest size range of 
this type of tubing available from 
a single supplier. The company has 
been engaged in the tube reduc- 
ing method of cold forming by 
compression since its first patents 
were awarded in 1929. They will 
continue to supply standard and 
precision compressicn formed 
tubing. 


(More News on p. 260) 
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and how to use the 





LONG WEARING 
LOW FRICTION 


UNIQUE (OIL-FREE) 


SELF-LUBRIGATING 


EXCELLENT DURABILITY - CONSTANT 
COEFFICIENT OF FRICTION - APPLICABLE 
GCVER A WIDE TEMPERATURE RANGE 
(~450° to +700°F.) 

OPERATE DRY, OR AT HIGH SPEEDS 
SUBMERGED IN WATER, GASOLINE OR 
LIQUID GASES - NON-CONTAMINATING 
IN FOODSTUFFS « EXCELLENT FOR 
CURRENT-CARRYING BEARINGS 


GRAPHALLOY is widely used for self- 
lubricating piston rings, seal rings, 
thrust and friction washers, pump vanes. 
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BRUSHES * CONTACTS 
GRAPHALLOY has high-performance 
electrical properties: low electrical » 
noise, low and constant contact drop, C) 
high current density, minimum wear! 7 


Brush Holders and Assemblies, Coin Sil- 
ver Slip Rings and Assemblies available. 








USE OUR 40 YEARS OF DESIGN EXPERIENCE! 


GRAPHITE METALLIZING CORPORATION 
1010 Nepperhan Ave. * YONKERS, NEW YORK 


0 Please send data on Graphalley Oil-Free BUSHINGS 
Send date on BRUSHES and CONTACTS. 
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| SUPERIOR ...Hlectric Motors Insulated With Du Pont MYLAR* 





Slot and between-coils insulation of Du Pont 
“Mylar,” either in the pure state or in com- 
bination with other materials, makes stator 
winding strongly resistant to heat, moisture, 
aging and electrical stresses. G.E. chose ““My- 
lar’’ to obtain an improved insulation system 
that increases motor life, raises the safety 
factor of everyday motor operation. 


This advanced G-E general-purpose- 
type fractional-horsepower motor, in- 
sulated with Du Pont ‘“‘Mylar,”’ is com- 
pact and lightweight—provides maxi- 
mum power in minimum space. 


CHALLENGING to industry: countless opportunities for 


product improvements with this versatile new film. 


Combining high dielectric strength and 





moisture resistance, Du Pont ‘‘Mylar”’ 
polyester film helps General Electric 
obtain a superior insulating system. 
“Mylar” is now used as slot and be- 
tween-coils insulation of the G-E ad- 
vanced motor line—helps make possi- 
ble a modern, improved type of insula- 
tion that increases motor life and insures 
better motor protection. ‘Mylar’’ gives 
these motors maximum protection 
against heat, moisture and deteriorants. 


These G-E motors are an outstanding 
*xam) ie of the way industry is putting 
versa ile ‘Mylar’? to profitable use. 

My! \°’”’ is the strongest of all plastic 
films has an unusual combination of 
Phys: al, electrical, chemical, and ther- 


mal properties never before available 
in a plastic film. In a remarkable diver- 
sity of fields, Du Pont ‘“‘Mylar’’ is mak- 
ing possible better products, lower costs. 

It may take only a little creative re- 


*“"Mylar”’ is the registered Du Pont 
trade-mark 
for its brand of polyester film. 


DU PONT 


MYLAR 


®E6. U.S. Pat. OFF 


Better Things for Better Living... through Chemistry 


search to show you where you can use 
Du Pont ““Mylar’’ to develop or improve 
a product. Mail coupon for free copy of 
a booklet that gives you the details on 
this valuable film. 


E. |. du Pont de Nemours & Co. (Inc.) 
Film Cepartment, Room 9T, Nemours Bldg. 
Wilmington 98, Del. 


Please send me sample and further information on 
“Mylar” polyester film. 
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Street Address 


City 


For more information, turn to Reader Service Card, Circle No. 471 
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CHROMALOX 
Electric 


TUBULAR HEATERS 


provide controlled 
and dependable 
conduction, convection 
or radiant heat 


These versatile Chromalox Tubular 
Heaters provide the kind of heat you 
need, exactly fitted to your specific heat- 
ing application. 

Available in straight lengths or formed 
to any desired shape. Used for heating 
dies, molds, platens; as immersion 
heaters in liquids, soft metal and molten 
Salts; or in ovens, air ducts and other 
air heating applications. 


Let the Chromalox Sales Engineering staff 
solve your heating problems . . . electrically 


Write for your copy of 
Catalog 50 


—for full information on the 
complete line of Chromalox 
Electric Heaters and controls. 

For ideas on additional ap- 
plications of electric heat, 
request Booklet F1550—‘101 
Ways to Apply Electric Heat.” 





Edwin L. Wiegand Company 


7523 Thomas Boulevard, Pittsburgh 8, Pennsylvania 


EDWIN L. WIEGAND COMPANY 
7523 Thomas Boulevard, Pittsburgh 8, Pa. 
| would like to have... 


(_} a copy of Catalog 50 
(_] a copy of “101 Ways” 
(_] a Sales Engineer contaci me. 


Name 


| 
| 
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Company 





Street___ 





ene __Zone___State 





A-4466A 


For more information Circle No. 412 























News Digest 





AISE Convention 
To Meet in Chicago 


The Association of Iron 
Steel Engineers will hold its 1955 


and 


meeting in Chicago’s Hotel Sher 
man, Sept. 26-29. Technical papers 
will be presented by steel men on 
operating, maintenance, and pro- 
duction aspects of steelmaking. 
The majority of the forty-three 
papers scheduled for presentation 
are devoted to the subject matter 
of steel production and processing. 
The following papers dealing with 
properties and heat treatment of 
steel are also scheduled: Tonnage 
Heating by Induction, by R. S. 
Segsworth, General Engineering 
Co., Ltd., and M. C. D. Hobbs, 
Western Canada Steel Co.; Effect 
of Finishing Temperature on the 


Properties of Hot Rolled Steel 
Plate, by Glenn W. Merrifield, 
Foundry Engineer, Giffels and 


Valet, Inc.; Hot Extrusion of Car- 
bon Steel Solid Sections, by Joseph 
K. Seyler, Jones and Laughlin 
Steel Corp.; Normalizing and 
Quench and Temper Heat Treat- 
ment of Steel Products, by James 
MacGregor, York Gillespie Manu- 
facturing Co.; Heating Heavy Sec- 
tions—How Fast?, by Quentin 
Bloom, Selas Corp. of America. 
An inspection trip to the 
Youngstown Sheet and Tube Co.’s 
Indiana Harbor Works will con- 
clude the four day meeting. 
(More News on p. 262) 








A tension of 235,000 psi is ap- 
plied to this giant cable until it is 
compacted and has lost its structural 
elasticity. This wire rope is sched- 
uled for use in suspender ropes of 
the Straits of Mackinac Bridge. 


(U S Steel) 


MATERIALS & METHODS 











Just Out! 
Broader in Sco; 
Than Any Othe 
of its Kind 





W ork 





HANDBOOK of 
ENGINEERIN 


MATERIALS 


f-——— Mail now for your ~ 


Edited by 
DOUGLAS 

F. MINER, 
Carnegie 
Institute of 
Technology, 
and JOHN B, 
SEASTONE, 
Olin Mathieson 
Chemical 
Corporation, 
With 51 
contributors. 





UNLIKE the conventional hand 
book, the coverage of this com. 
prehensive volume is not limited 
to any single field. It provides , 
single source of authentic reliable 
information on the materials of 
manufacturing and construction in 
all branches of engineering. 





It is of particular value to the 
specialist working in an are 
where several fields overlap—and 
ideal for the engineer facing m:- 
terials problems involving area 
of knowledge outside his own 


field. 


Its arrangement makes easy the 
ready comparison of competitive 
substances and also serves as an 
index of alternative material 
where the preferred material ma 
not be available. Compact and 
easy to use, it covers all mai 
factors involved in the selection 


of a material and provides refer " 
ences for information on an 3 th 
most inexhaustible range ot s 
stances. ; 
P t 

1382 pages Illustrated 5% x8) ; 
Semi-Flexible Binding $17.50 : 
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JOHN WILEY & SONS, Inc. 
440 Fourth Ave., New York 16, N.Y. | 


Please send me a copy of the Miner: | 
Seastone HANDBOOK OF 
GINEERING MATERIALS to read | 


0 

and examine ON APPROVAL. | 4 
Within ten days I will either return | 

the book and owe you nothing, o | n 

will remit $17.50, plus postage: | , 
| 

POGENO® soc eves vcteuss ° rl s 

n 

Adlatte ies tn wvavrdbtndas- “o> é.| 

ERTS Ret Zone. .State..+: : é 

[] SAVE MONEY! Check here if | ‘ 
you enclose $17.50 in which cas | 

we pay postage. Same return rivi- f 

lege applies, of course. 


— ee ee 





For more information, Circle ! >. 48! 
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Embarrassed? Man, could ery! 


“One day the Detrex man mentioned 
that metal cleaning and surface prep- 
aration represented from % to V3 of 
the operations in most metalworking 
plants. Well sir, | just didn't believe 
him and took a count to prove him 
wrong—only | didn’t! In fact when | 
think of the money | lost because | 
paid so little attention to the import- 
ance of these operations, | could 
really cry. 


‘In our plant over a quarter of the 
operations performed fell into one of 
these two categories. As a result, this 
meta! cleaning business represents big 
money to us every year—even small 
savings on each operation represents 
mighty big savings overall. And 
mister, Detrex cut our costs on nearly 
every one. 


‘Tak: our phosphate coating opera- 
fions orior to painting as an example. 
Detr x Paintbond* is saving us hun- 


dreds of dollars per year because it 
goes so much further. At the same time 
Paintbond gives us a finer crystalline 
coating and thus a smoother, more 
lustrous paint finish. Salt-spray tests? 
... better than ever. 


“If you've never stopped to count the 
number of metal cleaning and surface 
treatment operations in your plant (or 
the money you might save on them) 
chances are you'll be shocked. 


“Tell you what—the Detrex man in 
your territory will make the same 
kind of a survey in your plant. Why 
not give him a crack at it? You don't 
owe him a plugged nickel if he doesn't 
prove his point. What if he does?, you 
ask. Then he'll sell some chemicals 
and/or equipment and you'll save 
BIG dollars. How about giving it a 
whirl, today? You have everything to 
gain, nothing to lose.” 
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*Above is shown the attractive three-color label 
which Detrex provides to users for application 
on finished products. At point-of-purchase, this 
label tells your customers that your product has 
a durable finish that will give a life time of 
pleasure. It's an added sales clincher every time. 








EQUIPMENT @ 


Senice with a Saving! 





Dept. 102 * Box 501, Detroit 32, Mich. 


DEGREASERS © DEGREASING SOLVENTS © WASHERS 
ALKALI & EMULSION CLEANERS ©® DRYCLEANING 
PHOSPHATE COATING PROCESSES 





For more information, turn to Reader Service Card, Circle No. 432 
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For more information, turn to Reader Service Card, Circle No. 520 


IN THE 
PAST YEAR 
MORE THAN 








DO YOU HAVE A PROBLEM IN: 

1) Adhesion 

2) Tensile 

3) Stretch and recovery 

4) Twist 

5) Burst 
Scott machines are world-standard for 
performing these“ tests, producing result 
records understood and authoritative in 
any country. 


STATE YOUR PROBLEM 
Our business is to assist 
you with testing know-how. 








* Trademark 


REPRESENTATIVES 





0 


SCOTT TESTERS, INC. 


IN FOREIGN COUNTRIES 


OF ALL 
SCOTT TESTERS* 


O WERE SHIPPED 


a 7 
oA over the world, there is a net- 


work of Scott Testers* speaking a uni- 
versal language, enabling you to ex- 
change information in exact and identical 
terms on many physical test evaluations 
essential in the purchase, manufacture 
and use of textiles, rubber, paper, plas- 


tics, wire, etc. 


In 51 countries, government bureaus, 
laboratories and industry rely with con- 
fidence on Scott equipment anc test 
methods as the accepted standard of the 
world for complying with ASTM, Govern- 


ment and ISO specifications. 


Providence, R. I. 
65 Blackstone St. 


For more information, turn to Reader Service Card, Circle No. 413 
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AEC Sets Prices 
for Reactor Fuels 


Last month, the gover t re. 
vealed the prices for 
heavy water, and the leasing cog 
of U 235-enriched uranium 
use in research reactors. Properly 
qualified researchers will pay $99 
per lb for heavy water—used ag 
a moderator for several types of 
reactors—and about $18.17 per jh 
($40 per kg) for pure uranium, 
For uranium enriched with the re. 
active isotope U 235 available only 
on lease, the cost is considerably 
higher—around $11,350 per Ib of 
contained U 235. By law, no one 
is allowed to own fissionable ma- 
terial outright—even foreign coun. 
tries who obtain fuel for research 
reactors under bilateral agree. 
ments with the U.S. can only lease 
the material. 


1iUmM, 


for 








Coming in October 


Nodular (or 
Irons by J. L. 


Ductile) 
Everhart—a 
comprehensive, 16-page manu- 
al on these new engineering 
materials. Extensive data on 
properties and _ applications 
will show you how you can 
combine properties normally 
associated with cast steel with 
the economy usually associated 
with ordinary gray cast iron. 


Reinforced Plastics Pres- 
sure Vessels by M. A. Roun 
—a report based on work by 
the Army’s Chemical Corps 
that shows how glass-rein- 
forced plastics can be used to 
advantage in spherical and 
cylindrical pressure vessels. 


“‘Tailor Made’’ Steels by 
A. M. Hall—an 
survey of several groups of 
steels, 
years to meet special needs. 


interesting 


developed in_ recent 














